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Meetings 


Precipitation Variations 


How precipitation varies wilh space and time during indi- 
vidual storms will be discussed during an all-day sympo- 
sium at the 1982 AGU Spring Meeting from May 31 to June 
4, in Philadelphia, Pa. The symposium, sponsored by the 
Precipitation Committee ot the Hydrology Section, will pro- 
vide a forum for the presentation of recent research results 
on the formulas and area-deplh-duration relations ol rain- 
fall. These describe the manner in which precipitation 
amounts vary, over the earth's surface and with time, in an 
individual rain cell, a single shower or thunderstorm, or a 
short rainstorm lasting much less lhan a day. The sympo- 
sium will complement the AGU Chapman Conference on 
Rainfall Rates, to be held April 27-29 In Urbana III 
Papers should emphasize practical applications to prob- 
lems in runoff forecasting, drainage design, and rain-gauge 
networks, as well as storm dynamics. Abstracts, in stan- 
dard AGU format, should be mailed to the symposium 
c^frman. Jaime Amorocho, Department ol Civil Engineer- 
ing University of California, Davis, CA 95616: deadline Is 
Februajy 15. In addition, the abstract original must be sent 
to Meetings. AGU, 2000 Florida Ave., N.W.. Washirwlon 

aS? b n tl f B Spr i 09 M80,ing abs,rflcl deadline. March 
10 Additional ^Information can be obtained from Amorocho 

(telephone: 916-762-0685) or the associate chairman Da- 

wnS 'f; Hydrology Laboratory, SEA/AR, Bslisvllle 
MD 20705 (telephone: 301-344-3941) 


Shear Waves and Pattern Recognition 


The third biennial SEG/USN Joint Technical Symposium 
will be held March 22-23 In Building 1200 of the National 
Space Technology Laboratories In Bay St. Louis Miss The 

by *“ 0f,lce 01 Naval Search 
^Society of Exploration Geophysfcisls, will be host 
^y'^Navai Ocean Research and Devetopmlnt Si u 
(NORDA) and will be held in conjunction with NORDA's * 
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The symposium's two themes are shear waves and pat- 
tern recognition In the marine environment. Among ihe 
topics to be discussed are detection and measurement 
techniques In marine and nonmarine environmental shear 
wave energy partitioning at transitional boundaries and ef- 
fects on Iransmisslon/reflection losses In the marine envi- 
ronment; and shear wave data as an aid in defining sea- 
floor engineering properties, depositions! environments, 
lithologic variability, and elastic rock properties. Additional 
discussions will be held on pattern recognition, which Is the 
automated detection, classification, and ordering of pseudo- 
random data. This data may be used for geologic and 
bathymetric charting and for structural and sedlmantologlcal 
analyses. 

Prospective authors are requested to submit an abstract, 
a biographical sketch, and a statement of audiovisual re- 
quirements* to J. Alan Ballard. Chairman, SEG/USN Techni- 
cal Program, NORDA, NSTL Station, MS 39529 (tele- 
phone: 601-680-4760). Abstract deadline Is January 8. 

Participants should preregister with Myron Webb, Depart- 
ment of Conferences, University of Southern Mississippi, 
Long Beach. MS 39560 (telephone: 601-6B8-3054). The .. 
registration fee Is $25. Lodging reservations should be 
made by March 10 through the Dlamondhoad reservation, 
office (telephone 800-647-9550. 601-255-1421 In Mississip- 
pi). 38 


Groundwater Conference 


, Them Rocky Mountain Groundwater conference, 
be held April 14-16, .1982, in Salt Lake City, Utah- T0I 
7® covered a * the meeting include groundwater corj 1 
[ ia ? l ji,? raundwater - monlt or , ng l and water well techno 
in addition, a field trip to S^lt Uke Valley. to planned^ 
send titles of proposed papers and requests for spa 
al information to Joseph ShGales, U.S. Geological $dj 
W. R.D.; 1745 West '17th feritith fit . fiaK I nto tiltv^U 


' • IS January. 
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Luxuriant Life on the GalApagos Seafloor 

Marine life found unexpectedly In 1977 In ihe vicinity of 
hydrothermal vents along the Gatepagos Rift has proven to 
be of considerable Interest because of newly discovered 
growth mechanisms. Among the life forms observed were 
giant lube worms, clams, mussels, and plantlike animals If 
the sizes alone were beyond belief, the hostility ol the living 
environment— noxious, hydrogen sulflde-rlch warm pock- 
eta-appeared bizarre. Even though life at depths of 2.5 
Ion on the seafloor is known normally to be sparse in com- 
parison with shallow-water biological systems, the heated 
water pockets seem to account for the localized contradic- 
llons. What was difficult to explain was the toxic envlron- 
msnl and the apparent lack of nutrients. Furthermore, the 
tube worms had no mouths, not even digestive systems. 
Recent reports In Science (November 20. 1 981), and by 
Ihe Smithsonian Institution (Research Reports), describe 
findings on bivalves studied at the hydrothermal vents and 
lube worms returned to the laboratory by the U.S. Navy re- 
search submersible Alvin. The growth rates are among the 
highest known for deep-sea life. The way the deep seafloor 
marine life are understood to 'eat' (absorb nutrients would 
be a better description) Involves mechanisms never ob- 
served before that breakdown hydrogen sulfide with bacte- 
ria. 

The giant-size marine life along the Galapagos rift exist 
in pockets next to hydrothermal vents. Instead of the cold 
temperatures of the surrounding seafloor (close to 2*C), 
these pockets are warm (10*-27°C). According to the 
Smllhsonlan Institution, several dozen worms (a 1.5-m-long 
worm from the rift, Rlftia pachyptila Jones, was named after 
Smllhsonlan worm expert M. L. Jones— Science. July 17. 
1981), were collected by the Alvin crew from colorfully 
earned warm pockets along the rilt such as the ’Dande- 
iions,’ the 'Garden of Eden.’ and the ‘Rose Garden.' Re- 
search done by several international groups determined 
lhat there was little or no organic material in the surround- 
ing mud from which the worms were extracted; that left 
only one possibility— the worms somehow could live, and 
Hirive. on a byproduct of hydrogen sulfide. Close examlna- 
lionof the tong body trunk portions of the worms revealed 
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.^taPhlbolfie-grade rocks of the Lower Paleozoic Shoo Fly 
ihe moat „ Tuolur nne and Mariposa counties, California, comprise 
SefrafL,!iy a ^ ve, y deformed basement rooks of the west central 
n lbla obljqua photo of a typlal Shoo Fly pearnmfie, 
^o,ds deform a penetrative mylonltjc foliation (S,) which 
a,on0 axlal P^nar to Intrafolial isoclines. Near the top 
c note - be eyefold.s caused by superposition of folding • 
Phase 0 .' ) „jP® C8d ductile shear zones (Sj)! are related to a lhl(d 
»vf . ? not ®hown here, The third structures are isoclinal * 
hjtea SJ olda with significant shearing along S 3 > The third sJrUc- ■ 
(^“Sfesslvely grade Into e blastomytonltlc foliation near the 
bfL in ^y^/fyThnJat^— a probably deep-seated, cryptic, so* ' 1 
°l 018 thrust, older 8truc|i(re8 are melamorRhl: 

Mtig JJWntad and obliterated by the third-phase mvlonlles,; " • 
llbrt3iL om :tl ? a Tbriiat (ae shown here); thq older mstarrorphl^; .. 

,h 9mselvea often mylonltlo, predorfiinate. U* * 
^CtLl aaava 9es are a product of Mesozolo orogBnesls. fPncto 

Hots!* UnSetal?)° f Lamont ' Doherty QaologfQaj.Obsery^tory . 


5 ?u a ns of pure su,fur - evidence of some sort 

s iltofhSn T. ha Was Capable 01 breakln 0 down H 2 S. the 
thfl wmmc 9 f 8 aS i a prec| P i,at0 - As a rasull of studies of 
the worms (several results on Rlftia pachyptila Jones are 
reported In the July 17, 1981. Issue of s"p 33 3 _ 

£ d ^ duC l ed ,hat thB mode of ‘aklng nutrition used 

thl =muw lr T l r a d0,oxi,lcali °n step that reduced 
the sulfide chemically. There are complex steps of catalysis 

hsriShoMi 0 ? a,bohydrates and P rotelns by enzymes in 
bacteria that live In the worms. The carbohydrate and pro- 
tein nutrients thus produced are taken up by the muscle tis- 
sue of the worms, the result of an Ideal symbiosis. 

(i , ^ gr °y v !! 1 rates °* the rlft seafloor animals seem to re- 
flect the high efficiency of the automorphlc nutrition proc- 
ess. Mussels lhat have been studied from the rift have 
growth rates of 1 cm per year, considered among the high- 
est for deep-sea organisms, and clams are observed to 
grow at 5 times that rate.— PAfS a 

Magnetosphere Cleft 

The magnetospherlc cleft is an opening between the 
earth's magnetic field and the Interplanetary field associat- 
ed with the magnetic poles. Charged particles entering the 
earth's upper atmosphere cause the alrglow or aurora 
which occurs In the polar regions. At ihls time of year, as 
the sun approaches winter solstice and Is below Ihe hori- 
zon In northern Canada, atmospheric conditions can be 
studied on the 'sunslde' of Ihe earth as they appear In ihe 
dark from the ground. The cleft offers a unique opportunity 
to study particle acceleration mechanisms in a regime that 
Is less structured in space and time, as opposed lo Ihe 
highly dynamic nlghtslde auroral region, yet is equally inter- 
esting and physically rewarding. 

The National Aeronautics and Space Adminlstrallon and 
the National Research Council (NRC) of Canada will hold a 
cooperative, sounding rocket program in the Northwest Ter- 
ritories of Canada to study the dynamics of the cleft. Five 
large rockets carrying some 30 experiments will be 
launched into the prenoon, noon, and postnoon magneto- 
spheric cleft region this fall. Ground-based Instrumentation 
stations were Installed this past summer at Cape Parry and 
Sachs Harbor, N.W.T., as well as additional launch support 
and accommodation facilities al Cape Parry. 

There are praclical as well as scientific reasons lor Ihls 
study because what happens In this region can cause prob- 
lems ranging from communications disruptions lo pipeline 
corrosion and, in ways not yet fully understood, can influ- 
ence long-term weather patterns. The primary goal of the 
Cleft Energetics, Transport and Ultraviolet Radiation (CEN- 
TAUR) Project will be a comparison of mechanisms re- 
sponsible for the production of Birkeland currents— great 
sheet currents of electricity that run into and out of the ion- 
osphere around the auroral ovals— and the associated en- 
ergization of charged particles in the pre- and postnoon 
magnetospherlc deft. In particular, the anticipated differ- 
ence in the direction of the electric field downward on the 
momlngslde and upward on the evenlngside implies differ- 
ent mechanisms involving different charge carriers. Data 
will be acquired by an assortment of ground instrumenta- 
tion and sounding rocket payloads Instrumented with sensi- 
tive scientific experiments. Some anticipated results are (a) 
determination of the mechanlsm(s) responsible for particle 
acceleration in the cleft; (b) delineation of differences or 
similarities between pre- and postnoon acceleration proc- 
esses (1. e., how can morning electron arcs be produced 
when the overall parallel electric field has the wrong sign); 

(c) verification of the presence of tangential (shear) discon- 
tinuities In the cleft Ion flow (region of no electric field) and 
the scale size ol the null electric field (zero flow) (Is It as 
small as the local ion gyroradlus?); (d) determination of the 
spatial relationship between ion shear flows, field-aligned 
currents, particle acceleration (Inverted V's), dayslde auro- 
ral arcs, and associated waves; (e) observation and analy- 
sis of plasma instabilities generated by currents. Special In- 
terest will be centered on Ihe field-aligned currents by 
which the Ion cyclotron Instability Is known to be generated. 
Also It Is possible that the reversal In plasma flow across 
the currant sheet can generate the Kelvln-Helmhotz Insta- 
bility .— PMB (source NASA) 38 

Computers More Capable, Less Costly 

During the past four decades of computer development, 
diminishing size ol the Integrated circuit has led to expo- 
nential increases in the capability of semtepnduclorchlps 
and a steady decrease In the costa of computing. The size 
reduction of circuit components has resulted In a series of 
problems of an ultimate limit decrease and In the Induc- 
tion of natural smallness .barriers InvoMng quantum effects. , 
Techniques for fabricating microminiature chips aresjze 
limited for similar reasons. There Is a marked Increase In . 

■ VaBonrrh belno done In submicrometer dimension circuitry. 
Recently, Cornell University. {ledicated a n ^ ^ u J[ l ^ ,,on V : 

• dollar building to be hSadqberters forThe National Re- 

• SwRe&ouW Facility lorSuhmlcron Stn^lures. - 

Increassih reliability^ miniaturized ntegtaled olr- . 

. cults In ^mhut Br applicaHoh over |he past four dscades Is . 

. iUraA-rthPu hv’thnlr Increased capabilities. Figure 1 

tbls-fegeriihmlp Increase are.commer- ; 


'4 ; -Vi . -H; W ; ;/. * 


I RAM ■ Random 
^ J tcceaa memory 

1 kb ■ kilobits 


/ f* 84kb RAM 
iflkb RAM 
' 4kb RAM 


i-chlp calculator 


tnlegralod circuits (ICs) 


Transit lors 


1950 I 960 1070 1080 1990 

Year 

Fig. l. Increase In capability o( semiconductor chips from 1956- 
1980. 

In the some time period, costs ol tlio circuits and riovicos 
Biol utilize ihom aro dropping rapidly. According to a raconl 
report by tho Congressional Office of Technology Assess- 
ment (OTA) (Computer-Based National Information Sys- 
tems, OTA, 1981). the costs of storing and processing are 
so low now that the effects on society are as dramatic as 
those caused by (he invention of the printing press.' The 
drop in average computer system costs per 100.000 calcu- 
lations In the Time span 1952-1980 is shown In Figure 2 
The cost per 100,000 calculations in current dollars is plot- 
ted againsl time. These costs went down from St .25 in 
1952 to $00025 In 1980 (per 100.000 calculations}. 
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Fig. 2. Drop In average computer system cost per 100,000 calcu- 
lal torts from 1952-1980. 


The limits to continued lowering of costs and Increases in 
miniaturized circuit capability are rapidly approaching. Ac- 
cording to a brief report describing the new Cornell 8ubmi- 
cron Facility ( Industrial Research and Development, No- 
vember 19B1), as Ihe circuits gel smaller \ . . familiar rules 
[of physics and chemistry] no longer apply, owing to quan- 
tum mechanical effects. 1 A major project In the research of 
mlcroclrculls Is ultra-small-scale electron beam etching of 
semiconductor chips. It is now possible to etch lines wilh 
widths tees than 15 A on a circuit substrate. Light- Ion 
beams (hydrogen ions) are being used for the same pur- 
pose, but lo avoid electron scattering effects (ihe small 
proximity effect 1 }. High resolution in etching and imaging 
circuits onto substrates Is being advanced . — PMB $ . 


Earth Sciences Grants 

As part of a 4-year, $6-mUlibn program by the Atlantic 
Richfield Foundation, 14 departments at 10 Universities will 
receive grants to support doctoral student? and junior facul- 
ty In geology and geophysics. The Atlantic Richfield Foun- 
dation will provide a total of 40: grants of $126,000 each to 
specific departments at 30 universities (IQ universities will, 
receive two grants each); . 

For each grant, S2G.OQO will be applied annually lor 4 
years 'for fellowship support ot outstanding, ddctpral slu- , ; 
•dents selected by the department receiving the granl. Tbs' 
fellowehlpis are intended to encourage greater Interesl.tn 
teaching careers, the other $25,000 of the grant will be for 
the support of junior faculty. The funds a^ to be supplied , 
at the discretion ol the receiving department and are prl- ; 

. marlly forlsatary supplements and summer stipends Or ; for 
new equipment «qd laboratory expenses.' 


! n 
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Tbe universities and departments that will receive the 
grants, according to the Atlantic Richfield Company, are the 
Colorado School ol Mines, geology and geophysical engi- 
neering departments; Texas A&M University, geosciences 
department; University ol Southern California, geological 
sciences department; University of Colorado, geology de- 
partment; Columbia University, geological sciences depart- 
ment; Louisiana State University, geology department; Uni- 
versity of Minnesota, geology and geophysics departments; 
University ol Oklahoma, geology and geophysics depart- 
ments; University of Wisconsin, geology and geophysics 
departments; and Yale University, geology and geophysics 
departments.^ 


Nation's Water Picture Better 
But Southeast Still Dry 

The flow ol the nation s Big Five' rivers, representing 
stream runoff from about half of the conterminous United 
States, Increased during November and was 13% above 
normal for the month, according to the U.S. Geological Sur- 
vey. USGS scientists said How of these rivers— the Missis- 
sippi. St. Lawrence, Ohio. Columbia, and Missouri— In- 
creased from 483 billion gallons per day (bgd) during Octo- 
ber, a rate which was 2% above normal for the month, to 
553 bgd during November. Because of the large area 
draining Into the Big Five, their combined How provides a 
quick, useful check on the pulse of the nation's water re- 
sources. The Big Five flow has bean above average for the 
last 6 months. 

As a further Indication of the generally healthy water situ- 
ation, the USGS reports that over 70% of the 167 key in- 
dex gaging stations across the country reported normal to 
above -normal slreamllow during November. Conditions in 
the Southeast and scaltored ports of the central and west- 
ern stales, however, remain wolf below normal. 

Working in cooperation with federal, state, and local offi- 
cials. the USGS compiled the following highlights of water 
resources conditions across the country in November: 

• Big Five. Individual Hows of the Big Five for Novem- 
ber: Mississippi River near Vicksburg, Miss.. 229 bgd, 17% 
above normal and 28% above October's flow; St. Lawrence 
River near Massena, N Y.. 192 bgd. 20% above normal, 
but 1 % bolow last month; Columbia River at The Dalles, 
Ore., 56 bgd, 1% bolow normal, but 2% above October; 
Missouri River at Hermann. Mo., 39 bgd, 10% above nor- 
mal and 14% above last month; and the Ohio River at Lou- 
isville, Ky., 37 bgd. 8% below normal, but 64% above Octo- 
ber. 

• Southeast. Two key streams set new record lows as 
the dry spell in the Southeast continued. Twanly-six of the 
32 key index stations in tha eight coastal states from Vir- 
ginia south to Florida and west to Louisiana reported be- 
low-normal streamflow during November, in addition, parts 
of eastern Tennessee and Kentucky also reported befow- 
normal Hows. 

As In October, monthly flows were below normal at all six 
ol the index stations in Florida. In Georgia, three of the 
slate's four index stations reported betow-normal flows. 

Surface- and groundwater levels were below normal in 
Virginia and the Carofinas. Tha usual seasonal flow pattern 
In Virginia is for slreamllow to lake an upturn during No- 
vember. but. in contrast to the usual trend. Hows on all lour 
of the slate’s key streams declined and were below normal. 


Slreamllow during November 
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Groundwater levels In North Carolina remained 0.5 to 2.5 
feet below the long-term average. 

• Northeast. Slreamllow was in the normal range 
throughout most of the Northeast, with 18 of 25 key Index 
stations from New England to Maryland reporting normal 
monthly flows. In contrasl. Long Island, central Maryland, 
and most of New Jersey reported betow-normal flows. 

Groundwater levels generally rose In New England 
where 50 of Ihe 58 key Index wells in Massachusetts, Ver- 
mont, New Hampshire, and Rhode Island reported levels 
above those measured last month. The rise brought half of 
the key wells up to levels at or above Ihe long-term aver- 
age lor November. Groundwater levels increased through- 
out upstate New York and In most of Connecticut. In con- 
trast, three key wells In Maryland set record tows for No- 
vember. 

• Middle Atlantic. Freshwater Inflow to the Chesapeake 
Bay, representing stream runoff from a 65,000 square-mile 
area of the Middle Atlantic states from New York to Virgin- 
ia. averaged 32 bgd, 6% below the average November in- 
flow of 35 bgd. Inflow to the Bay has averaged below nor- 
mal for most of the last 18 months. 

• Great Lakes and Midwest. Streamflow and groundwa- 
ter levels were in the normal range in most of the Great 
Lakes region and Midwest, although flows were below nor- 
mal and several key wells fell to record lows In parts of the 
Midwest. For example, index stations in Nebraska, Iowa, 
and Kansas indicated betow-normal streamflows, and ob- 
servation wells In Kansas, Arkansas, and North Dakota es- 
tablished new lows. 

• West. Flow conditions were in the normal range In 
most western stales, except for Montana and parts of Ari- 
zona and New Mexico, where streamflow averaged below 
normal, and California and Utah, where streamflow aver- 
aged above normal. Three wells tapping the basalt aquifer 
(water-bearing rock formation) beneath the Snake River 
Plain In Idaho reached new month-end lows. (Photo credit: 
U.S. Geological Survey, Department of the Interior.) 38 



(Iv.i/.i - ■- ?- •• 


Estuarine Hydrography and 
Sedimentation 

K. R. Dyer (Ed.). Cambridge University Press, New York, lx 
+ 230 pp., 1979, S39.5G. 

Reviewed by James P. Bennett 

An extremely wide variety of disciplines can often be- 
come involved in even ihe simplest estuarine-waler-quality 
study. The complexity of processes combined with cumber- 
some logistics and Ihe tremendous expense of conducting 
estuarine studies make it imperative that all possible Influ- 
encing factors be anlici paled In data-colieclion program de- 
sign and execution. Dyer's staled purpose is to provide es- 
tuarine researchers and students with 'advice on tech- 
niques of analysis and ways of interpreting data which are 
rather foreign to them, even though Ihey are within Ihe gen- 
eral area ol estuarine studies.' The book Is. however, not 
intended to be a cookbook but be a source in which tech- 
niques are outlined together for comparison with references 
to other publications lor details The book is a compilation 
of contiibuHons. and a few of the authors are less success- 
ful than others in achieving Dyer's objectives; but, by and 
large, it is a worthwhile addition to estuarine research Htera- 
lure. 

The first chapter Introduces Ihe physical and hydrody- 
namic framework. It has an excellent section describing the 
classification of estuaries with respect to circulation types 
and another section that emphasizes the recently appreci- 
ated fact lhai classical circulations are frequently Interrupt- 
ed by How patterns Induced by weather. The chapter also 
discusses the Interactions between sediment and circula- 
tion that produce the turbidity maximum and Increase ihe. 
trap efficiency of estuarine systems. The chapter has an 
excellent bibliography as well. 

Tidal measurement Is tha topic of the second chapter. It 
emphasizes the importance of referencing tide gages lo lo- 
cal datum and gives Iroutyeshootfng hints and Check proce- 
dures lo ensure reliable, operation of automatic float gages. 


f( does not, however, Include the techniques of (1) using a 
measuring (ape Instead of a wire to connect the pen and 
float; (2) using a portable, clear plastic stilling well to read 
the staff gage; or (3) obtaining common datum for several 
gages on the same estuary. Neither does the section dis- 
cuss Ihe Importance of precise timing of tide records (or 
modern quartz timers) in running and calibrating digital hy- 
drodynamic models. Also, few of the references In chapter 
2 would be readily available to U.S. readers. 

Chapter 3 outlines hydrographic surveys, which Includes 
position fixing and deplh sounding, whereas chapter 4 cov- 
ers side-scan sonar and reflection seismic profiling. With 
the exception ol the optical position fixing techniques, the 
procedures discussed In these chapters are 'equlpment-de- 
pendenl.’ so manufacturer's operating manuals should be 
carefully consulted In designing sampling programs. Read- 
ing side-scan and seismic profiling charts Is still very much 
ol an art, so expert help should always be obtained In Inter- 
preting these records. 

E9luarfne bottom sediments provide homes and food 
sources for many organisms. Sediments entrap many pol- 
lutant materials and are important in recycling nutrients. 
Tnsir size composition reflects local water dynamics their 
mineralogy reflects source material, and the combination of 
UiBse two characteristics may be Indicative of contrast be- 
tween prevailing modern and prehlstorlcal transport proc- 
esses. With the exception that It omits discussing Ihe Ponar 
Grab^chapter 5 Is an excellent review of the principal 
methods of obtaining sediment samples, the analytical 
techniques used to determine the particle size distributions 
ol these samples, and how these analyses may be fnter- 
preted to provide Information about the environment from 
tfilch they were collected. This chapter also has a com -■ 
plele and relatively up-to-date bibliography. ; ' • 

Circulation patterns In most estuaries are such that these 
systems are essentially perfect traps for susMnded sedW^ 
menL Untterst ending .sediment transport is thSs the Ray to 
urateftrtanding shoaling,- pollutant dyn^tes, arid mahy^ " 
er asp^tSQf estuarine -behavior. Chapter 8 dealsiwlth 
.termination of subpended material Conceritratjgr),; 


Meteorological Rocket Network 
Archives 

The Meteorological Rocket Network (MRN) has provided 
synoptic observation of middle atmospheric (25-80 km) 
wind and temperature structure for more than two decades 
since its Initiation In 1959. More than 35,000 small mete- 
orological rockets have been deployed into the stratospher- 
ic circulation (SC) from more than 30 stations scattered 
over the earth, with current accumulation rates of roughly 
1000 soundings per year. Archives of this MRN develop- 
ment have been assembled at the University of Texas at El 
Paso, and this permanent repository for past and future 
MRN data and artifacts will be dedicated on February 2, 

1982. All atmospheric scientists are welcome to contribute 
to, take part In dedication of, and make use of all informa- 
tion contained In these archives. 

Missile range meteorologists implemented small mete- 
orological rocket development during the 1950‘s to satisfy 
requirements for mesoscale atmospheric structure data 
during rocket tests. They cooperated In this venture to as- 
sure efficiency, and through this cooperation they opened a 
new world of dynamical structure unknown to previous gen- 
erations. Efforts to maximize returns from meteorological 
rocket sampling through synoptic coordination have revolu- 
tionized knowledge of SC structure at the gross end of the 
turbulent spectrum. At the same time, the necessity of de- 
veloping small and inexpensive rocket observational sys- 
tems has produced sensitivities which reveal prolific small- 
scale turbulence and a viscous nature of the upper atmo- 
sphere. Notions that Hows are laminar In the upper 
atmosphere and free of highly significant eddy transport 
processes, and/or that any features observed there have 
certainly propagated upward are eliminated from rational 
scientific analysis by these MRN results. 

MRN data have doubled the synoptlcally observed atmo- 
spheric volume and have revealed detailed knowledge of 
(a) Interhemlspheric flows between SC monsoonal circula- 
tions during ‘winter storm periods.’ which serve to unify and 
mix the global upper atmosphere; (b) explosive warming 
events In polar winter stratopause regions with wind and 
temperature variations of several hundred knots and as 
much as 100°C over a few days lime; (c) diurnal tidal circu- 
lations with tens of knots amplitude around a roughly 15 C C 
stratopause heat wave which serve to stir mesospheric and 
dynaspherlc regions (50-100 km); (d) a highly turbulent 
and viscous upper atmosphere. 

These MRN results make It impossible to adequately 
model environmental support for space age technology 
without current knowledge of all aspects ol what la obvious- 
ly a unified atmospheric dynamical system. 

A primary message of MRN synoptic SC Investigation Is 
that the upper atmosphere Is not the static place that had 
been assumed. In reality, the upper atmosphere Is a highly 
turbulent and variable region. This dynamic nature emerges 
from a reduced ambient density medium which serves to 
amplify traveling perturbations that are commonly damped 
out of most lower atmospheric observations as inconse- 
quential. Viscous Inducing processes that accompany dissi- 
pation of these waves communicate the underlying struc- 
ture of the earth's surface and lower atmosphere to the rar- 
efied upper atmosphere and reveal the total unified 
atmospheric structure. This Inhomogeneous source of ener- 
gy input is Incorporated Into local dynamical structures tnai 
span the enllre turbulent spectral range, from synoptic 
events of hemispheric dimensions to cascading dissipation 
of smaller and smaller Internal waves Into thermal struc- 
tures. 

Failure of models based on static assumptions to y |0 J° 
realistic models of special features of upper-atmospheric 
structure, such as noctilucent cloud formations, sudden 
warmings, dynamo current motivation, airglow, and auror 
activity, as well as general Ionospheric structure, Is easily 
understood In the face of this Intense turbulent activity. 
Chemical and electrical structures of the chemlsphere a 
Ionosphere are highly dependent on eddy transport struc- 
tures, as is the water vapor structure required to supfwn 
noctilucent cloud formation In mesopause regions, inte > 
tlons between Ihe earth's neutral atmosphere and ins 
solar environment are similarly dependent on vlsc0 !j' J ■ aI8 
duced by much larger eddy transport coefficients, wiicn ^ 
now known to dominate upper atmospheric regions. , j 

The Meteorological Rocket Network Archives (MRt'i l. j 
consist of a complete set of MRN data reports (166 i; 
umes), books that deal with MRN development an f°T ad . 
analysis, scientific reports, manuals, organizational 8y,.; ; 
ministrative reports, and examples of rocket and serej*^ 
hardware. A history of the MRN effort has been P^Jgf 
summarize thla twofold expansion of synoptic meteore^ 
and to provide a ready reference (more than 300 
for all scientists of the contents of the MRNA. AW atojvP.; 
spheric scientists are invited to acquaint themsetwe 
these archives so that they can make full use of Mniwg 
to discern the unified atmospheric structure whlcnjj-^p 
known to exist. Inquiries about accumulation, deg m 
: and use of the MRNA should be addressed 

Webb, Bchellenger Research Laboratory, UnWerstw 
as at El Paso, El Paso, Texas 79988 (telephone: 
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cusslon of the difficulty of obtaining representative values 
forln situ particle density, size distributions, and fall veloci- 
ties. It also provides a concise review of the literature on 
Ihe computation of sediment fluxes and the processes as- 
sociated with turbidity maxima In estuaries with different 
types of circulation. 

Almost every estuarine study includes some form of 
measurement of current velocity, water temperature, and 
salinity. Chapter 7 discusses the spatial and temporal vari- 
ability of these parameters In relation to rational design of a 
sampling program. It discusses actual collection of these 
data and presents a computer program that provides a 
standardized analysis procedure. Following this, net dis- 
charge and flux computations are defined, and a numerical 
example is given lo Illustrate the Importance of using the 
proper definition to calculate tidal-cycle average values. 

.The book provides a good Introduction lo estuarine hy- 
drography and sedimentation. It emphasizes processes, 
outlines techniques, and points to pitfalls without dwelling 
on detailed procedures. With one or two exceptions, the 
references listed are adequate for readers requiring' more 
detail In particular study areas. The book Is generally suc- 
cesslul In achieving the editor's purposes, and this reviewer 
Is anticipating the appearance of the promised companion 
volumes on estuarine chemistry and estuarine biology. 

James P. Bennett is with the U.S. Geological Survey, 
Reston, Va. 

The Ore Minerals and Their 
Intergrowths, 2nd ed. 

Vol. 35, International Series In Earth Sciences, 2 vols., P. 
Ramdohr, Pergamon, New York, xxxvil + 1207 pp.. 1980, 
$ 200 . 00 . 

Reviewed by Paul B. Barton, Jr. 

Paul Ramdohr, professor of mineralogy, Heidelberg Uni- 
versity, Heidelberg, Federal Republic of Germany, Is a re- 
vered Institution among students of ore deposits. For half a 
century he has been the leading authority on ore minerals 
and their textural Interpretation. His third German (and first 
English) edition (1969) of this title is a standard reference. 
His descriptive mlneraloglcal work and presentation of a 
wide variety of ore textures are without peer. 

The author and publisher are commended and thanked 
by this monollngulstic reviewer for publishing this book In 
English editions, In addition to those In German. The sen- 
tence structure Is often Teutonic, but in only a few places 
was this reviewer left mystified (e.g., p. xlx, lines 7-1 1 ; and 
the last sentence on page 13). In the course of review, my 
copy of volume 1 logged several thousand miles in my 
briefcase; the page binding is now showing signs of wear, 
and I am concerned for Its longevity as a shelf reference in 
Ihe microscope laboratory. 

The new edition notes more than 400 ore and gangue 
mineral species, a quarter of them new since the previous 
edition. It Is for the mineral descriptions that one seeks out 
Rte Ore Minerals and Their Intergrowths, and In this area 
Ramdohr has kept up rather well. However, most of the 
new minerals are very tersely noted, and the beautiful pho- 
tographs so characteristic of Ramdohr's work are seldom 
given for the newer minerals. 

The book begins with 78 pages of genetic systematlcs 
dealing with the processes that produce ore minerals and 
conlinues with about 200 pages on ore textures and their 
general Interpretation. The most valuable and voluminous 
Part of the book Is the systemalic description of the ore 
minerals, which Is nicely supplemented by many black-and- 
white photographs of ihe minerals and their textures. More 
than 800 photographs provide a remarkable catalog of min- 
textures and show an amazing perfection in low-relief 
surtace preparation. New photographs constitute about 
is/o of the total. Ramdohr places great emphasis on oil-lm- 
mersi°n optics, even for low magnification; thus he 
“nleves a contrast between minerals that Is considerably 
r^entuated beyond the Images that those of us accus- 
™ d to dr Y Mcs may remember. The second English 
million dev °tes 85 pages to ‘Elements and Intermetalllc 
compounds, ' 47 pages to ‘Alloy-Like Compounds and Tel- 
452 pages to ‘Common Sulfides and "SulfosaltsV 
08 Pages to 'Oxldlc Ore Minerals,' and 123 pages lo 


S T5; nd Non-Opaque Oxide Ore Minerals. 1 A 
<£0 page table of New Reflecliv ty Values' Is Inserted In a 
pocket at the beck o. the first volume; “s bS up to- 

C " BS 1976 and 1977 reference™ A 3 “ 
page locality index, a 1135-entry bibliography a 1-oaoe au 
“ al subject index (far loo "brief), aTaVpage ^ 

hicH? 0X » ar9 nc J uded - Ra mdohr Is particularly thorough In 
h\s treatment of the Iron-tltanlum oxides and reduced 9 urani- 

r 6 Thnln S ri^ i th i e ° Vera J l coverag0 ls ver V comprehen- 
sive The variety Is tremendous, and Ideas for additional 

work abound. In contrast, transmitted light study ol the 

LT,t P frL ent ° ra r ? lneralSl an area of rapidly growing Impor- 
tance (for example, see McUmans, Barnes, and Ohmoto, 

n^' P™ 1 ' 1980 ’ or Barton - Mlnln 9 Geology, Ja- 

pa !^ p - 2g 3- 1978 ). receives very little discussion. ** 

The editing and technical reviewing could have been 
much more thorough. The scales of four photographs were 
changed by about 50% from the first to the second English 
edition. In each photograph the statement about magnifica- 
tion was that of the earlier version. The photographs In the 
new edition are generally, but by no means universally, su- 
perior to the older edition, being of higher contrast and 
sometimes In sharper focus. Unfortunately, most of the 
captions come directly from the earlier edition, and all loo 
often one finds that 'gray’ may In fact be black. Some pho- 
tographs have gained detail, but a few have lost it. Some 
downright errors appear, such as that on page 248. where 
the compressibility of the host crystal is blamed for the ne- 
cessity for pressure corrections for some fluid-inclusion 
thermometry; the cinnabar-metaclnnabar transition Is listed 
as monotropic, despite clear evidence to the contrary by 
Dickson and Tunell in 1959 {Am. Mineral., p. 471). 

Because no author index is given, the reviewer may have 
overlooked a few citations, but overall the lack of modern 
references Is surprising, and even where modern refer- 
ences are given In the bibliography, they are all too often 
ignored In Ihe text. The second English edition contains 
about 1135 references (the dust jacket claims only 800!), 
but they represent little of the modern literature. The most 
recent references are two for 1977, the most recent decile 
begins in 1971, and Ihe median dale ol citation is 1956— a 
full quarter century agol This reviewer grants that all too of- 
ten valuable older studies are neglected just because they 
are not 'modem, 1 but science is a dynamic thing, and rever- 
ence for history is only a part of knowledge. How, lor ex- 
ample. can one justify even a hall-page review of fluid in- 
clusions by citing H. C. Sorby and W. H. Newhouse without 
even mentioning Edwin Roedder? Why should a list of 18 
sources of Information on geological thermometers give no 
references more recent than 1964? Why would a discus- 
sion of 'transformed textures including annealing and ex- 
solution, not cite Richard Stanton or even contain the terms 
‘spinode’ or 'coherent exsolution’? Why, in view of numer- 
ous definitive geochemical studies to the contrary by Julian 
Hemley and others, should the author state that 'hot alka- 
line waters' are the main agents of wallrock alteration? Why 
Is there a 1 2-page discussion of 'colloidal' textures and no 
mention of Edwin Roedder’s penetrating 1 968 criticism 
( Econ . Geol., p. 451) of so-called colloidal textures? Not 
even passing mention is made of the widely available 1974 
Mlneraloglcal Society of America Short Course Notes on 
Sulfide Mineralogy. The treatment of the Fe-S and Cu-S 
systems Is far out of date for a 1960 publication, and Rich- 
ard Yund and Gunnar Kullerud's 1956 publication {J. Pet- 
rol., p. 454) on the Cu-Fe-S system Is cited as though it 
were still In progress. Llvlngstonlte (HgSb 4 S B ) was shown 
by James Craig In 1970 {Am. Mineral., p. 919) lo contain 
that extra sulfur atom, yet the wrong formula is given. The 
discussions of the silver-gold tellurides bemoan the lack of 
an understanding of the phase relations but they Ignore the 
careful studies of Louis Cabri {Econ. Geol., p. 1569, 1965) 
and William Kelly and E. N. Goddard {Geol. Soc. Am. 

Mem., p. 109, 1969). Many more such examples can be 
cited In which recent work has been Ignored. 

The distribution of publication dates In the list of refer- 
ences suggests either that the book is far out of date or 
that it chronicles the decay and demise of a particular cor- 
ner of science; In fact, both are true. By the late 1940's, ob- 
servatlon of ores had outdistanced theory, and the stan- 
dard Interpretations of the day gradually became recog- 
nized as unsatisfactory. Textural Interpretation was viewed 
with suspicion and was performed perfunctorily. The practi- 
tioners of ore petrography of the 50‘s grew to rely on rellec- 
tivlly and microhardness (and In Ihe '60’s on Ihe micro- 
probe); chemography was all loo often substituted lor care- 
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ful textural interpretation. We are now seeing a renaissance 
ol textural interpretations based on a steadily improving 
thermodynamic base, a rapidly growing reservoir of kinetfc 
theory and data, and more thoughtful work with the micro- 
scope and microprobe. Ramdohr represents the 'old 
school' very creditably; [n many respects, he helped pio- 
neer the new wave without becoming part of il himself. It is 
well for modem workers to appreciate and benefit from the 
large body of older work so extensively presented by Ram- 
dohr. 

We have In the second English edition of The Ore Miner- 
als and Their Intergrowths a book that was very well written 
in Ihe mid-1960's and superficially revised in the late '70’s 
to Ihe extent of adding newly discovered minerals and a 
few excellent additional photographs of older ones. This Is 
not a modem textbook for ore petrology; It is, however, by 
far the best compilation of superb ore photographs avail- 
able. A first-rate-microscopy laboratory needs a copy of 
Ramdohr, but after comparing both editions (and consider- 
ing the high price of the second), this reviewer sees few 
compelling reasons to replace the older edition with the re- 
cent one. 

Paul B. Barton, Jr., Is with tha U.S. Geological Survey In 
Reston, Va. 



a P aca fc Positions 

SyofiSf £ oal,,ona Wanted, and Services, 
iann '?' CourB 8a, and Announcements. There 
ads i!,. ! w commissions on classified 

*antaH y J yp ? ,hat to 7101 publishers choice la 
'Nwkiuii.pT® display rates. EOS la published 
wShn ° n ,l U88d ay. Ads must be received In 

Wrel iilS? day 1 W8ek prlor t0 the dato of ,he 

D_[. 

abdrt»L!?, ada box numbers should be 

T — * American Geophysical 
20009 AvenUBl N-W- Washington, 

&nONS AVAILABLE ' l 

S iL PBr llne ' ; 

*7^1* 7 ; p, ; 

S^pppoRTiiNmes i :• •: v 


POSITIONS AVAILABLE 
Surfielal Oeofogy/Oround Water. Utah 
Slate University. Tenure track poalBon aiartlng 
spring quarter of 1082 or fall quarter of 19B2. Ph.D. 
required. Rank and salary negotiable. Surflclal ge- 
ology with emphasis on gsologta . field studtee and 
ground water with attention lo both geologic and 
geohydralogte aspects. Emphasis on the add West- 
Closing date November 30, 1901 . USU Is an affir- 
mative action equal opportunity emptoyef- Depart- 
ment of Gaotogy (07), Utah State University. .Lo- 
gan, Utah 84322; vy, ' ■ 

Selaniolofllat/UnhraraHy of UtaliT Searth 

Ulffi » pandjg Us: . . • 
geophysics program h the Department ot Geo^Sy 
and Geophysics by adding a tenure lr^* tecliKy . ■ 
member In aets mp ' : 

■ 


partmen t»s mpoenj 'Thai; a- 

Kalin gaotogy,.?^ 

associations wM.the nu(neifpal_«^8Jysie 


component ot the department has strong research 
end teaching programs to seismology, electrical 
and eleolnwnagnetlo methods, thermal properties of 
■ the earth, and potential fields. Current repeardi.ln 
seismology Indudes: wtemotoglcel and earthquake 
research utilizing a new PDP 1 1/70 computer wtth 
. plotter and tarmlnab; monitoring ol die Intomnoun- 
taln setamib baft by a SS etaHon telemetered net- 
work uflWng a naw on-line POP 1)f34 computer; 
major experiments In Mtemlo refraction profiting, In* 

: vaallgaUone of eetemio propogaBon from eynthetio 
•; seismograms, appfcatiw of Inverse theory lo. eels- 
moiooy, satanlc properties of volcanic system* and ' 
, aVfd research Jn tedonophyffics. The dosing dale 
!■.- for.eppn&aljorttla December 31. 1981 . A Ph-D. b 
. ; required ktf this position. Appflcante should submit 
■O. \ a vtta. transcripts, a tetter describing his/her re- 
, March end teaching goaje, and name* ot five per- 
• sbna for reference Iq W#am P. Nash. Chairman, 

- ■ DepeTCnenlot Geotofly and Geophy^ca, Unlveritty 
of Utah; Sak Lake City. Utah 84112. 

Unlverrty $f Utah Is an equal opportunSy/aRlfma- 
V^jijyjB «tloh employer. ' • 

. Research Associate In Planetary Oeotafly 
V mi taw Untrtrtliy, Providence; Rhode Is- 
lend. Experience ta geotogfe/gaomorphio analysis 
. of ptoetov Imaflds, study ol euriaqe gbotogte ; 
pro^Mso?, .opmputertzed image procasstog. andfor 


quantitative geomoiphotogy to deferable. Dcrxffine 
lor appNcattons ta May 31, 1982. Submit resume, 
names and addressee of three references to Dr 
James Heed. Box 1846. Brown University, Provi- 
dence. Rl 029! & 

Brown University t» an equal bpportuhttyaftlrm*- 
tive action employer. 

Rtaeareh AeeoelateflM*elir*ti Micro- . 
probe. The Electron Microscopy Center at Texet 
A&M University Invites application lor thq position 
of Electron M t croprob a SpecteJta- AppBfcante 
should possess * working knowledge of WDS and 
EDSepecUomstefs «d accompanying computer ’ 
and software ptepBma dttf preferably have had 
experience In the Geotogfcel Sciences; 

Tha primary duiiea of the poeffion are to overaee 
arid maWairt (vritfc the Md o* eervtop contracts) the 
etoctnvtiTrtofoixobeaftdinodleryo^pnieiTiandlo' 
aisslai in teaching graduate course laboratories 
dating apecHicatly with election micro pf ope anaJy- . 
ate. 8afaiy wflt be up to. $25.00Qr 12 months. ' 

: AppScanl should send-supportlng data and fertera 
d recommendation to: .t ; ■ - . :• !: 

Or. f. U Thurston !■' ■. ' ' . . .■ 

. TtafUAUriUriversby, 

Hotpgto fideptaBudririg - . 

. College Station. Texas 77843 , 

Texas A&M to an equal opportifflk^afimwtive ,,' 
action employar. y ■ ' 





r 



1204 EOS, vol. 62, no. 52, December 29, 1981 


Crustal QoophyolosvTeotonophyalca or 
Badlmantologyi The Department ol Geology at 
the University of Kansas is seeking applicants at 
the assistant professor level for n potential addition- 
al tenure back ponton that will begin in August. 

1082 or January. 1983. Tho appolnlmenl will be 
made In either cruslal goophyslcs. loctonophyslca. 
atruciural geology, or in BOdimentofogy. The area in 
which the appointment will be maefo will depend 
upon the qualifications of tho applicant and depart- 
mental needs Duties include loading in our Intro- 
ductory. undergraduate major, and graduate 
courses; advising sludenta; supervising graduate 
student ihesaa and dissertations; conducting origi- 
nal research; end providing service through admin- 
istrative and professional activities. Applicants muBl 
have Ph D. m hand or expect to complete it by the 
end ol the fust year of employment at the Universi- 
ty. Minimum salary at the assistant protessor level 
will be $23,000. II Iho position is authonzed 

Crustal Geophysics, Tectonophysics or Structural 
Geology. We will consider applicants from an Holds 
of geophysics and structural gotf ogy who are inter- 
ested In applying their expertise to understanding 
iho structure end evolution of the earth s crust ond 
who win complement the live exiting goophysica 
faculty of the Departmont and the Kansas Goofogi- 
cal Survey. Tho successful applicant will bo oxpocl- 
ed to cooperate with current faculty In offonng 
courses at the undergraduate and graduate level 
that cover geophysics, loclonlcs. or structural gool- 
OQV 

Sedimentotogy We will consider applicants in 
any branch ol sedimenlolngy, but those with inter- 
ests in studying carbonate rocks, dlagenesis and 
sedimentary genchemlslry. or the relationships ol 
sedimentation and tectonics me preforiod. Tho ap- 
plicant will bo o>pectert lo cooperate with prasonl 
faculty m offering courses at the undorgraitunto and 
gradual* levels that cover all ns poets of the study 
or sodirrontiuy rocks 

Persons wlio havo responded to earlier odvor- 
tisomonta lhl-i year for rioilmnentology and uliticturnl 
geology nood not w apply, but will he automatically 
conrrtorod In lha event top candid.iios are about 
equally qualified, proloronco will ho given to appli- 
cants whoso areas of mlorosls mil complement 
lhaso ol tho other faculty or who will pnihcipaio in 
the departments summer held geofogy teaching 
program. 

Priority wiH bo given to applicants whoso Mob arc 
compfota by February 1. 1982 Applicants should 
send a letter of application, a resume (including 
publication list), transcripts of all college level work, 
and names ol throe ruforonan lo; 

Einost E Anqrno 
Department of Geology 
linivors>ty ol KrmS'ii 
Lawrence. Kansas 66045 
Phono 1913) 884*3771 

Tho teltorot application should include a state- 
ment ol current and planned research inlorests and 
of courses that the applicant toeis qualified to 
leach 

An equal opportunity affirmative action employer 
Applications are sought from all qualified people 
regardless of race, religion, color sox. disability, 
veteran status, national ong>n, age. or anceslry 

Structural Oeotoglst Unlveraliy ol Wyo- 
ming. The University ol Wyoming. Department of 
Geo'ogy and Geophysics seeks applicants for a 
tenure track appointment in structural geo’ogy ex- 
pected to be available beginning (all semester 1982 
or earlier Duties will include teaching of undergrad- 
uate and graduate courses in structural geology, 
supervising MS and PhD theses, and research m 
structural geology. Appointment at assistant profes- 
sor level is preferred, but applicants requesting ap- 
pointment al higher rank will be considered. Salnry 
open Applicants must have PhD degree and be 
versed in quantitates theory as wen as held appli- 
cations or modern struetuial geology and regional 
tectonics 

Applicants should provide, by January 1 . 1982. a 
resume, three tetters at reference, and a letter of 
application mciud ng a statement of current re- 
search interests and courses which the applicant 
leers qua! fied to teach Applications should be sent 
lo 

Dr Roberts Houston Head 
Department of Geology and Gecphys^ 
University ol Wyoming 
Laramie. Wyoming 82071-3005. 

The University ot Wyoming is an equaJ opportuni- 
ty affirmative action employer. 


POSTDOCTORAL 
POSITION 
IN MARINE 
CHEMISTRY 

Woods Halo Oceunogrnphlc Enslltu- 
tlon invite* applications for the 
petition of Postdoctoral Investiga- 
tor* This pc alt ion Is being offered for 
bnalc research on Iho chemistry of 
tho particle flux In tho oceun and on 
tho uhemlalry of sediment- seawater 
in tcracll on a. with particular empha- 
sis an the transport of trace metnlu 
and radionuclides. Preference will 
Ira given to applicants with training 
in rndifichcmislry, trite a-e I ament 
unMlysis, surface chemistry, or geo- 
chemical modeling. Hand resume and 
mimes of throe references lot 
Personnel Manager 
Hoc IMP 


WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 


Woods Hole, M A 0254 3 ' 

An oqinl opportunity employer K/g/H 


Hydro logy i Tenure Track Position at As- 
sistant or Assoolato Professor Level. Can- 
didate should be o spoctailsl in some quantitative 
aspect ol hydrology with demonstrated skills in for- 
mulating hydrologic models, and a background in 
transport phenomena. Academic or professional 
credentials at Ph.D. level required Starting dale 
negotiable but could be as early as August >982. 
Resumes, etc., should bo received by March 1. 

1982 Interested persons should request job de- 
scription Irom- Dr. E. S Simpson. Chairman. 

Search Committor). Department ol Hydrology and 
Water Resources. University of Arizona. Tucson. 
Arizona 85721. 

Equal opportum ty af! I rmati ve action employer. 

Princeton Unlverslty/Watar Resources 
Pn>gram ( Department ol Civil Inglneerlng. 

Department ol Civil Engineering Invites applica- 
tions lor a tenuro track, three-year appointment at 
the assistant professor rank beginning on or before 
September 1982. Responsibilities Include graduate 
and undergraduate leaching In hydrology and water 
rosouroos. and participation in research Info either 
hydrological processes associated with Infiltration 
and unsaturated flow or chemical processes and 
transport In the unsatu rated zone Candidate must 
have Ph D. dogree with demonstrated teaching 
ability and scholarship. 

Submit resume and references to: 

Eric F. Wood. Director 
Water Resources Program 
Department ol Civil Engineering 
Princeton University 
Princeton. NJ 08544. 

Princeton University Is an affirmative acliorvequal 
opportunity employer 

Positions In Ooaanography/VIMS. The 

Virginia Institute of Marine Sclonce (VIMS)'School 
ol Marino Sclonce Invites applications for two state 
fundori. oceanography rosnarch and teaching posi- 
tions at tho lovals of Sonlor Marine Scientist VIMS 
is a broad-based marine sclonce establishment 
with a mission to provide sound nnd llmoly acfvlco 
to executive agondos and Iho logiBlsluro nnd lo 
conduct incisive rosoarch programs. The School al 
Marino Science oilers M A. and Ph.D. programs 
with a faculty of 68 and 139 graduate students. 

HEAD. DEPARTMENT OF GEOLOGICAL 
OCEANOGRAPHY <#1 13) 

Applicants ere sought with research interests In 
oataunne sedimentary geochemistry, dynamics of 
cohesive sediment transport, or estaurfne and 
coastal morphodynamlcs. For further information 
canted Dr. Robert ByrnotVIMS). 804642-211 1 
(Ext. 173) 

ESTUARINE AND COASTAL HYDRODYNAM- 
ICS (Position *204) 

A physical oceanographer with a strong Interest 
in interdisciplinary approaches to complex estuarine 
and continental shell problems is desired For lur- 
Ihar information contact Dr. Bruce Neilsort (VIMS). 

804 642-8131 | Ext 244). 

Card dates for both positions should have estab- 
lished research credentials and bo dedicated to lur- 
thoring the research and educational programs of 
the Institute. Demonstrated ability to generate ex- 
tramural support is expected. Salary range Is 
524.972 to $34,107 end faculty rank Is commensu- 
rate with qualifications 

Appi cants should send a comprehensive curricu- 
lum vita, repnnls. and at least three letters of rec- 
ommendation by February I, 1982, stating specific 
position of (merest, to. Employment Manager. Per- 
sonnel Office. College of Wm & Mary. Williams- 
burg. VA 23185. 

An equal opportunity-affirmative action employer. 

Oaaphyaloal Fluid Dynamlolat/Phyaloal 
Oceanographer. Applications are solicited for a 
junior faculty position in ocean physics or dynamics 
lo begin in the academic year 1982-83. Areas of 
interest to the Department Include analytical, nu- 
merical and laboratory modenng of physical proc- 
esses end phenomena in lha sea. 

Yale University is an squat opportunity/affirmative 
action employer and encourages women and mem- 
bers ol minority groups to compete (or this position. 

Curriculum vitae, publications, and (ha names of 
three or more referees should be sent by 31 De- 
cember 1981 to: Robert B. Gordon. Chairman, De- 
partment of Geology and Geophysics, P.O. Box 
6666. New Haven. CT 05511 

Planetary Sciential. SUNY Stony Brook. The 
Department ol Earth 8 Space Sciences, anticipates 
that a tenure track faculty position may become 
available for a PhD Planetary Sciential Planetary 
Science within this department spans the range of 
planetary atmospheres, cosmochamlstry. and plan- 
etary geophysics The candidate should have a 
demonstrated record ol accomplishment. The ap- 
pointee Is expected to pursue an active research 
effort and wilt be responsible lor teaching courses 
al the undergraduate and graduate level. 

Send vttao and names of 3 references to: Or. 

Rogsr Knacke. Oepl ol Earth & Space Sciences, 
SUNY Siony Brook. Slony Brook. NY 1 1794 
SUNY Stony Brook Is en EO. AA employer. AK 
*229A 

Faoulty Positions. Two Faculty Positions In 
Geology. Tenure-track positions In geology, assist- 
ant professorships. Ph.D. profaned or equivalent 
experience Fall 1982. 

Petidogist-Mwaiogisi Candidate must be 
able to leach introductory geology, mineralogy, pe- 
trology, geochemistry, and optical mlneralogy/pe- 
trograplty. 

Inwtobrato Pataonfo/og^t^ofi-Rock Geologist 
Candidate must be able to teach courses In inverte- 
brate paleontology, mteropaleontofogy, sedimenta- 
tion. and historic M geology. Additional expertise In 
recent marine environments highly desirable. 

Appfccanu are expected to do research in their 
■roes of expertise, and lo lead a rodents' Held trips, 
strong teaching and research commitments expect- 
ed. Sinmrt applications with resume and copies al 
transcripts and have three letters ot recommenda- 
tions hM to the Chakperson, Department of Earth 
• Swk* Sciences, Indiana Untvefalty-Pwdua Uni- 
varsity al Fun Wayne. Fort Wayne, Indiana 46805 
Indiana University- Purdue University is an equal 
cpportunnyfalllniMlivB action employe;. ' 
towra atala University ol tclane* and 
TMhnaloflv/Dopartinwit ol Barth Sel- 
•ncea, 

„ *55* •;« invited (or two tenure track fscul- 
ty positions. The rank tor. each Is al ffte assistant or ' 

nu >f ** 80r i V a ' d * p0ndenl Upon qUBlfl- 
caltorajhe successful applicants vvtt bo ejected' 
to develop strong research and graduate etudenl ; '■ 
**** "* ln *«* Udergradin * 

ate. and gratkiala courses in the area* ot expertise, j 


National Science Foundation 

The National Science Foundation. In performing Its funcllon of support of sci- 
entific research, seeks high quality professional staff selected from a broad 
range of dlsdplines lo carry out the review and evaluation of proposals and 
lo recommend for support those proposals which are most meritorious from 

(he scientific point of view. , c , 

Vacancies lo be filled in the Division of Atmospheric Sciences are in the bl- 
owing areas of Interest: 


• Atmospheric Chemistry 

• Meteorology 

• Solar-Terrestrial Physics 

• Solar Physics 


• Oceanography 

• Paleocllmatology 

• Fluid Dynamia 

• Aeronomy 


Proposed rotational assignments will be for four Assistant/Associate Program 
Managers at the EC-12/13/14 level {equivalent to GS-12/13/14). salary range 
of $28,245 to $51,596 per annum and three Program Managers, EC-14/EP 
level (equivalent to GS-14/15), salary range of $39,689 to $60,689 per an- 
num (salaries limited by statute to $50,112.50 per annum). These positions 
are excepted from the competitive civil service and will be for a one - or two- 
year duration. Candidates should have a Ph.D. or equivalent experience plus 
six to eight years experience beyond the Ph.D. In the appropriate discipline. 
Candidates Interested In being considered for positions in these areas should 
forward resumes to the National Science Foundation, Personnel Adminis- 
tration Branch, Rm. 212, 1800 G St., N.W., Washington. D.C. 20550. 
Attn: E. Paul Broglio, ATM. 

NSF Is an equal opportunity employer. 


PLASMA PHYSICIST 

The Spnco Sciences Laboratory of The Aerospace Corporation has 
an opening available for a Member of the Technical Staff lo work 
in the area of plasma wave research in magnetospheric and iono- 
spheric physics. We have current and future space flight oppor- 
tunities in this area. Applicants should have demonstrated their 
ability to develop instrumentation, conduct rocket or spaceflight 
experiments and lo process and analyze data from aucli experi- 
ments. Candidates should have a PhD dogree or equi valent in 
Physics, Geophysics or Space Sciences with a strong background in 
Plasma Physics. 

For immediate consideration, send your resume ta: Margaret 
Bohnot, Professional Placement, Dept. 00109. 


Ls\ JThe Aerospace 
^ Corporation 

P.O. Box 029S7, Los Angeles, California UOOOB 

An Affirmative Action Eniplover/U.S. CUizonahl|> Required 


Mineral Resources/Economic Geology: One posi- 
tion la in mineral resourcss/economfc geology. An 
applied Reid orientation Is preferred. Iowa State has 
established a Mining and Mineral Resources Re- 
search institute and an interdepartmental minor In 
Mineral Resources In order to support and develop 
research and education In thlg area. In addition to 
the appointment In the Department ol Earth Sci- 
ences there will be full opportunities to Interact with 
these programs. 

Qsomorphotogy: The second position la In the 
general flefd of gaomorphotogy. Additional exper- 
tise In an area related to geomorphology, such as 
ground water, engineering geology or remote sens- 
ing Is also desired. A person with an applied field 
orientation Is being sought. 

Each appointment will be on an academic year 
Opportunities are available for summer 
teaching appointments. Salaries will be commensu- 
rate wilh qualifications. Application deadlines for 
bolh positions are February 15. 1982; later applica- 
tions will be accepted If a position le not filled. Posi- 
tions ere both currently available and are expected 
Jo be Riled no later than fall, 1982. For application 
information please write to: 

Bert E. NordllB 

Department of Earth Sciences 
253 Science I 
Iowa 8tate University 
Amea, Iowa 6001 1 

^ University Is an equal opportunlty/af- 
tirmatlvB action employer. 

Atmospheric Scientist. SASC, a leader In 
the software Industry, has Immediate requirements 

,0 ^^umeriMl 
research In the simulation of optical eenaora ooar- 
atlng from satellite orbit. Position requires exDsri- 
ence with satellite data analyses and active sen- 
sors as well sa experience on CYBER hardware 
Requirements include Ph.o. In Space PhJsIce ^th 

mSKERSS 3 
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SERVICES, SUPPLIES COURSF<* 

AND ANNOUNCEMENTS ES ‘ 

RST SBRVICn. Scientific Translations From 
Sr^JS 0 ^ Specializing In Hydrology, Wa- 
ter Resources, and the Earth Sciences- cure re- 

Donald J, Perdoue3219 
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gram provides for Intensive research experience 
and maximum student-faculty Interaction. $7500 sti- 
pend with remission ol fees and lultion available lo 
qualified Ph.D. students. Writs; Dr. Douglas F. Bar- 
oleky, Oregon Graduate Cenler, 19800 N.W. Walk- 
er Road, Beaverton. Oregon B700Q. 

Exxon Teachlpg Pallowehlp aft University 
of Mlohlflan-Qoologloal Solencoa, Appllos- 
Hons are Invited lor a three-year fellowship In the 
PhD program, supported by ihe Exxon Education 
Foundation. Annuol sllponds wilt be $12,000, 

$13,600, and $15,000 (or lha first, second, and 
third years, respecllvsly, with lull waivers lor tuition 
and fees. The successful applicant will bs a person 
who, at Ihe time of lha award, intends lo porous a 
college leaching career, la extremely articulate ana 
has a demonstrably high quantitative and veibel 
aptitude, and Is a U.S. cltlzan/psrmanqnl resident. 
Regular admission and financial support applica- 
tions must be received before February 1. 1902 lo 
be considered. An extensive background In geolog- 
ical and cognate sciences Is desirable. Unsuccaw- 
ful applicants for the Exxon Fellowship are etiti e 'w- 
ble for our regular financial support. For further de- 
tails contact; R. Van der Voo. Chairman, 

Department of Geological Sciences, University 01 
Michigan, Ann Arbor 48109. 

Graduate Study In Ooaanography/Oeertrt®* 
graphic Engineering. Research Assistant- 
ships and research fellowships are available (or 
graduate study In Physical and Chemical Oceanog- 
raphy, Oceanographic Engineering, and Marine w* - 
otogy and Geophysics leading lo a Ph.D. or so-^- 
degree conferred Jointly by Ihe Woods Hole Ocean- 
ographic Institution and the Massachusetts Insmuw 
of Technology. The awards cover tuition and pro- 
vide an average monthly tax(ree stipend of 
$590. Research loplca available to atudanl retiea 
IhB Interests of the more than 100 doctoral 
UbIs and engines™ at WHOI and tha faculties oi 
ten different d apartments at MIT. 

The program encourages applications irom 
denis with an undergraduate degree In any o» ‘j*? 
natural sciences or engineering. For additions 
formation please contact: The MIT/WHOI JoW 1 
gram In Oceanography/Ooeanographlc Engine®™.? 
al eRher: Tha Education Office, The Woods Ha®; • 
Oceknographlo Institution, Woods Hole, MAO"*"' 

. or Room 64-911, The Massachusetts Institute or . 
Technology, Cambridge, MA 02139. 

Graduate Research Aaqletentehlps *" 
rlnti Rtmcepherlo, and ledlmssW^yi- 
ohemletty. Available for studies leawnfl tom-, ; 

■ and,Ph.D. degrees yvllh specialization In thejJJ- .• 

■ chemistries pf pceanlc, estuarine, and * 0dlrT rJ LJ. 

. trace elements and nutrients, atfnosp.heripp^w 
i.'latee arid gasee, and. sedimentary radtogeoawn ,, _ 
•• -.^,fUR«^.fpfJrtoomlrtg M.S- oaridWatea ^' /; 
■ , $5/00 'for C mps:, with addlfiorial summfifffV™ 

- • uf))S *28qg^'fo) advanced PhjD. stu*^^ 
uRMP*W.]?iW9, Poraons Wllh.a^J;, 
.^.dpt^u^[mSjQrslh.lhe baalosoIenoeS.Ste ^ : 

. :':co^g^.^^5.;opy)lacl Prof. P- 
c irrDtoTcri^a^raphyTFlorida: State UnWlW' • . 

’ . oni«U4-A700. ' : • 
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Meetings 


Rock Mechanics Symposium 

January 29 is Ihe deadline for abstracts ol papers for the 
23 rd U.S. Rock Mechanics Symposium, to be held August 
25-27, 1982, at the University of California al Berkeley. 
Theme of the conference is 'Issues In Rock Mechanics.' 

Extended abstracts of not more than three to four pages 
(double-spaced pages), including one or two figures, 
should be sent to the Organizing Committee, 23rd U.S. 

Rock Mechanics Symposium, c/o Richard E. Goodman, 
Department of Civil Engineering, University of California, 
Berkeley, CA 94720. Authors will be notified by March l'; 
completed papers, ready for publication, are due May 1 .' 

The annual symposium is sponsored by the U.S. Nation- 
al Committee for Rock Mechanics. A final program will be 
available In May. US 

IAHS Scientific Assembly 

The International Association of Hydrological Sciences 
(IAHS) will hold Its Scientific General Assembly at the Uni- 
versity of Exeter, England, from July 19 to 30, 1982. Previ- 
ously, Ihe general assemblies have been held within the 
general assemblies of the International Union of Geodesy 
and Geophysics; 1982 will be the first year since its foun- 
dation In 1922 that IAHS will hold its own general assem- 
bly. 

Six symposia, each organized by one of the IAHS com- 
missions, are planned: advances In hydrometry; optimal al- 
location of water resources; Improvement of methods of 
long-term prediction of variations in groundwater resources 
and regimes caused by human activity; recent develop- 
ments In the explanation and prediction of erosion and sed- 
iment yield; hydrological aspects of alpine and high moun- 
tain areas; and effects of waste disposal on groundwater 
and surface water. Poster sessions and workshops, includ- 
ing one on remote sensing and one on hydrology In devel- 
oping countries, are planned. 

Accommodations for meeting participants will be provid- 
ed at Ihe university. Those wishing to stay outside the uni- 
versity are urged to book hotel accommodations early. 
Contact the Tourist Information Centre, Civic Centre, Dlx's 
Field, Exeter, Devon, UK, 

For additional Information on the assembly, contact D. E. 
WaJling, Chairman, Local Organizing Committee. Depart- 
ment ol Geography, University of Exeter, Amory Buildinq, 
Exeter EX4 4RJ, UK. 

The IAHS Assembly is being held at the Invitation of the 
Royal Society, and the City and University of Exeter, with 
the support of UNESCO, WMO. and the UK Overseas De- 
velopment Administration. SB 

EOS and ESC Meeting 

The European Geophysical Society (EGS) and the Euro- 
pean Selsmological Commission (ESC) will meet at the 
university of Leeds, England, on August 23-27, 1982. A 
can (or papers has been Issued. Travel awards are avail- 
able lor young scientists. 

[ n addition to nearly 30 symposia, workshops, and open 


sessions, meetings will be held ol all Ihe ESC quhrommio 

se°sms di th0Ofy and in,er P r0,allon . micro- 
,7", d r P ,, SelSml0 , SOUndln S' ,ocal mechanisms, earth- 

ZlASplfcnmmi™, selsr ? lclt y- ^sions will be held on 
r^rnmi P I Com ™ isslon on Pmclice and on the IASPEI 
Commission on Controlled Source Seismicity. Several 

r» ro T ( and coordinating committees ol Ihe Inler- 
Unlon Commission on the Lithosphere will also meet 
The symposia are divided into three sections- earth and 
planetary nteriors and surfaces; hydrospheres and eart^ 
atrnoa P heres : and Interplanetary medium, 

SJK2El?!£? d U £ PBr a,moa Pberes. Two society lec- 
tures entitled Rotating Fluids in Geophysics and Planetarv 

wlllb feature? 10 Ma0netospherGS of Jupiter and Saturn^ 

Travel awards are available for young scientists AoDlica- 

? vaila . b ' e fr ° m p - Stelnhauser, Zenlralanstall 
lur Meteorologle und Geodynamlk, A-1 190 WIEN Hohe 
Wane 38, Austria. March 31 Is the closing date 
Potential contributors to the EGS symposia, workshops 
or open sessions should send two copies of abstracls to j 
Lemalre, Chairman, Program Committee, IAS, 3 Av Circu- 
late, B 1 180 Brussels. Belgium. For ESC symposia, work- 
shops, or subcommissions, mail two copies ol the abstract 
to J. M. Van Gils, Secretary of ESC, O. R. B., 3 Av. Circu- 
late, B 1180 Brussels, Belgium. One copy of Ihe abstract 
also should be sent to the convenor ol the sessions 1 the list 
of convenors, along with additional information and meeting 
circulars, can be obtained from J. T. Gleave, Special 
Courses Division, The University of Leeds, Leeds LS2 
9JT. U.K. (telephone: 0532 435036; Telex 557939 Expalh 
G.).KS 


Mm 
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May 31 - June 4 
Philadelphia 

ABSTRACT DEADLINE March 10 


International Mine Water Congress 

The First International Mine Waler Congress of Ihe Inter- 
national Mine Waler Association will be held April 19-24. 
u lj * n ® u ^ a P 091, Hungary. The meeting is organized by 
the Hungarian Mining and Melaflurglcal Society and Ihe 
Central Institute for the Development of Mining; Ihe spon- 
sor is the Department of Geosciences of the Hungarian 
Academy of Sciences. 

Topics to be covered include geoscience and engineer- 
ing for the prediction and control of tha hazards and dam- 
ages caused by mine waler; protection of mining and the 
miner against hazard; environmental projection and mine 
water control; and the relationship between the control and 
utilization of mine water. 

■ F ° r , a l ddi,ional information, contact Zs. Kesseru. Hungar- 
ian Mining and Metallurgical Society, H-1061 Budapest, 
Anker kfiz 1-3, or Roy E. Williams, College of Mines, Uni- 
versity of Idaho, Moscow. ID 83843. © 
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Coastal 

Upwelling 

Francis A. Richards, editor 

Coastal Upwelling, the first volume in AGU's 
newest book series, explores, studies, and re- 
ports on *i vit«il p.irt of our ecosystem through ,i 
multidisciplinary perspective. 

Subst.mti.il progress has been made in iden- 
tifying c.uis.rl rel.it ions between physic.il <uul 
biological fields .uui processes. This progress 
aids in setting up consistent physical ami biolog- 
ical data sets and models of the coastal upwelling 
system. 

Papers are. in part, derived from the [HOE 
International Symposium on Coastal Upwelling. 
Articles are also based on ihe expedition results 
oi the Coastal Upwelling Ecosystems Analysis 
Program and similar research groups 

• 544 pages • illustrated • Price $23.00 


American Geophysical Union 

2lXh) Nuritl.i Avi*.. \ W 

VV.in I llusion. [ > i. 20 HW 

Call 800-424-2488 loll free 
4&2-&903 in the Washington, D.C. area 


Orders under S50 must be prepaid. 
20“o member discount 



Standing orders are welcome. 
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Separates 


JflhyalHy reprint9 of Individual artl- 
2 j m Journals are available In 
Bd quantities. The separates pro- 
“.“J 1 13 designed to provide you with 
snides for your personal uae. 
um Purchases for classroom 

!!! ^ reserve copies for cla99es 

s available while supplies lest; send 
on department stationery 
nvJ 1 claas ,IUe and number of en- 
fsostudenia. Quantity orders for re- 

T fl rt ed a,rlbuUon wl11 not b0 ,il,ed - 

tom,, It?®” T * 10 ord0r number can be 
u 0 enc * °* 0ach street; use all 
ordering. Only papers with 
i[~ n 5 0rt ar0 available from AGU. 

Si ^ 3-5Q * or fkst article and 
earns 0ac h additional article In the 
Qn j ar ord0r - Payment must accompany 

$io r£° -ff Amount: A minimum of 
AQu ^ P laC0d on deposit with 
Purchase of separates. If 
arijej. | 0 °" deposit, the cost of the first 
WdG™ . on y ^ ,0 ° and 51-W for each 
article In the same order. 
*»(£(!? 68 w,tl be mailed within 3 
ftoT. Publication or within 10 

after the Journal has 
Purchfl!?’ * 0paratBa 0re available for..; 
^ years from dais of 

ci^ 0 ?! 00 °f English translations of aril- . 
arc avoiuk, u, ? lan translation Journals, 
ha ifw.. Jf™ °l*hor In unedited form at 
printed ,5j hai| ‘ feting In EOS or In final 
The cha r. when a Journal Is published. . 
^a Is ,$2.oo per: Russian page. • 

• i^d your order toi- : , 

SJ^floan Geophysical Union . 

. gJJPjWlda Avenue, N.W. 

- U <aar ilngton, D;Q, 20000 


Aeronomy 

0110 Absorption »i*a HKUrlll of rid I*' Ion 
IDMTIFICATIOK 0? ACITTLEAE (C-Hj) IN IMFMI-EP 
ATMOSPHERIC AMMPTKW SPECTRA 
A. Ooldnan <D*p*rtB«nt of Phyalsi, Unlinrslty or 
D«nv«r. D«nv«r, Colorado 80?0i). F.J. Hureriy. 

*.b. nittirildk, J.R. Otm», F.S. Itenooo. T.«. 
Kuroriy, 0.0. Huroriy. and O.J. Cloarono. 

InProrod •InoapbtrJo obiorptton aportr* « -0.0' 
o»"' ravolutlon obUlntd during • b»Moo" flip* 
■■d« on 3/23/01 ohow «b»orptlon 
ittrlbutabli to CjH^ Ihm ar» uj»i t" 

dtrlto a pr«) Inlorj alitng ritlo or -?? pptv n»»r 
9 k«. This ■lalag ritlo fall* Into the r«rge or 
•aluw n onloulnto for uppw traponpbwl* Jag 

• BbotoohOBlonl/trannport noinl but unit 

valuta BtaBurad prtvloualy In aaaplaa oollMtM oy 

othir reaaarohara. 

J. Oaophya. Saa., Otaan, Papw ICli/J 

Da 10 Abaorptlnn and aeattorlng of radiation 
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OPTICALLY TRICK BUCHAW3 RADIATICM TIMLB « 1W 
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H.J. pahr and 1. Bald { load tut fOr AabropTiyatt, 
Unit. Bonn, 0-5X0 Bona, 1*81 
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Ou pnpartLaa of tha two * bbW* WIb i 

oedarTaro ^ 4atail. 1» do-Lnaaea of 

tha firat acatcarlng ordar with incraaaWI Uno 
oantar dlatasna U tapllTltly *»• 
n, critical Una cantar dlatancaa tha tiree 
Ordar ioWnaltla* ara. prevail to ba proportional 

Eiectromagnftlcs; 

UM ciovarflald loul«v»Til, S*Bta Boolta, Calif 
fortU JWW) and A. 0. Joloar - ■ 

, fbta papair. anaivraa tha prop***' 100 af jf 
'EM aoda whan lha «rtW°noaph»r« ™*»*uM» * 

% atratlflad. I? U-W J 

, ,i iiffracrtoo. focu*lo8» Ao4 tafioetlod *•» 

^ tha TffKwdr toartlbie » ataoding «« • , 

-‘paltarebarpM tha dlatupbanea. 


paCtan of aaxlaa and ■Inlaa fcayosd It. Such 
phannaana can contribute tn ihn npatill lluctua- 
tlona oecaalanallp obaamd jn ILF truanlialona. 
Ihn lotmalni and dirfraccloa dlnlolab vhoo thn 
tranavtrat ilMnaloo of thn dlaturbanea approarhaa 
tha width of tha flret Fraaial tom— typical Ip . 
aavaral mmttii. Tha aoalrala andala ucand- 
Ingly vldaapraad Inboregmaitla*, auch aa a Jti- 
turbad polar cap or tha dap/alghl haalaphataa. aa 
■rel-liifinlta ragfoos having dlffnae boundarlai. 

It than darlvaa (ull-wava aai Lytle axprataiooa 
for the latiral raf lection aad irananlaalon carf- 
rtclaoti or tha TOt aoda. Itfloel Ion can ba Im- 
portant In too altuaHonai firat, Niw a graai- 
c Ire la propagation path la marly tangential la 
tha boundary ol tha dlatorhad polar cap; aocoad, 
vban tha Ttt aoda la obliquely Incident on rhn 
day/olght tamloator— la vhlch taaa a pfcinonaaon 
■nalogooa ta Intareal raflaMlaa tan occur, 
lad. Sal., tapu 151717 

0770 Badlo Oceanography 

UIVUIIGHT ABB VI HD SPED HEASTH MBITS FKX THE 
gUBAT (AMI ALTOOn* 

L.S. Fadot (HOU/IU/Uava Fro ME* 1 Ion Laboratory 
Bouldnr, Colorado 10305 and G.t. grown (Applied 
Selaneo Aamoelatad, lno. Agfa, North Carol liu 
27002 

Coa*arlanna haiMan tha I WAT radar aUlneiat 
laforr«d aatlnakaa of aJtalffcaat .vavabatghf (BW) 
and wind apaad with buoy neantananta for ntei 
overflight! ara praaented. Oatilla of tha *«a!1- 
bracloa' of SEASAT'i neaanioBani of 0°I0*> at»ln»t 
the ODS-) radar alt Im car an prpsanted. Tha 
"on- board" aatlaara ol 3UH li ahovn to ba hlaard 
high by 0.S a far SW » t a. Cowparleeue of buuy 
acaaitrawanta of SHH with alt tutor data pracaaaad 
nalng tha radar a Igor I thn for SI raaoi abow a 
aun dllftranoa of 0.01 a with a alandard dorla- 
tlnn of 0. If a over lha range qf 0.1 in S a J*. 
Tha SgASAT ' Infarrad aOClaatot of d ,, (0*t ata blaard 
high by 1.1 dl ralatlwa to CtOS-5 data. Tor •> . ' 
tempo rlaona with buoy aMiurvaanta ul wlud apaad, 
Uo aaaa (Ulinaca la -0.35 a/a and tha atandaad 
d aviation Of tho different# to 1.8 a/a over tha 
'. tango of 1 tn 10 a/a wind apaad. H< ami* ard 
vtr* alallar in CEOS -3 data naHiIxu and thu* 
'.provide a aocood corraboratlon of the .wavahalght 
and wild apaad aaaauraaanl tapillliir of a abort 
pula a ap a caber oa radar alllutar. 
j, Oaophya. Xaa., Oran, Paper IClEb] 

B770 Badlo oatanagraphy _ 

attehuatioh with ocstabc* m BIBB BPIKD OP HP. 
gBWAC« VAVlS om THE OCEAN I 

ri ron« Oabaratolra da doadagek Elapimaaod- ■ 
tlsnaa da rtovlroonaunt Tcrraatra, 8)100 Tonlon, 
Wined. P. (recta and i.C. da Halatra 
la HP Louatatle aaporinaot fa parfornad lor 
evaluating tha ralatlwa at tenet loo with dlitaoro 
' of radio waroe prapagatlag it fhe iromod vava 
ndi over the aad awrfaea. at 7 and 14 Me. A 1 
altar rtidaota of t>o wind apaad (cauala| the ata 
• roughnaa*) lofluaaad rlaao Iron tha data, pacef- 
Ularly at 14 tft>- The raanlto ara ehachad to 
gatclek'a t»tor*tl«al ealeulatlrat and a good . 
aaraanent la found for the valuta af attaouatlon 
tat at (In dl/Bal and thdtr variation with thn 


variation with tha 


wind apaad In Uo np/ddvra wind ceie. Sana dlarra- 
puciaa lo lha data ara partially ietarpialad ai 
due to a latch influence upun lha radar cron 
■action. 

Rad. S:l., Papaz 1S171B 
07T1 laanlc (anaipg 

INTEICOHPAIIIOR or W1AD SFELP& IMEII1D 15 THE 
bass, altIfietei. asp shin 

f. J. Vann (Heaale lieint l)iiut, li«wlttn, 
Ca 1 1 1 omlnl V, J. Cardcnt (Otaaawaatbai . Irt,. 
White P Inina . Hew Viral ace L . B. raiur iVi.v 
Vrnpagation Laborataap. S-.ua. Bouldav, CoK-iadxi 
laaval carxivd ibrat wind apaad alcrovivr acn- 
■uril a isalteacntcwx IBalll, an alt-inner (ALT?, 
and a f iva-ftafuancy raliuiaiar CSHH9). Thv wit.m 
inlarrad by tbaac fOvav aanaera along with eolw 
catad la illu buoy anancaatar ■laiutananta air 
lalarconparad. la gaavial. (bn cuyialiina an* 
•a agietaont el abdul 2 a /a with tha tarn aialrra 
track iag »n:h otnar (niia wall, Tel aijir ubatc 
waiiann, ill thrna laacrwnaaii raapaad ague 1 1 • 
wall to luw wind#, while marc va a lignildaaai 
dtterapan. y at high wind ipeaHa. Tha M|> a««i - 
natiwatai tha high nadir wiade, whaiaaa lha AIT 
wkndi aitn biaiad low. Thv EhHE nigh win«a Ha ir 
halvvre tha IASS and All. Tha diilaianta batwvaP 
the MSS and LIT alada dar lo waing a diilaxart 
•sdrl laattioa in tea ■a.fbyaicat yrocaaiang ana 
ta Ml «u* tn the aanaoi data, arl-aadli tanjar- 
laana batvaaa the IASI aad IHMI ahew a I. Vail a 
scatirr ca tap ef a biaa iVat vtrlaa by about 1 
■/a aitoai lha awath. la ainrna tba agraannnl 
aatwaaa IASS aad mill daaridna i.aevfett. lotnrr, 
both ioaaora raapeni fa tba high wind apaad* Hi 
n/a), with Mtihir until, aval caper (anting aai of - 
alien. 

I. Oraphya. («*., litcvn. Fj^ir Kl«U 


0771 Ronotn none leg 

A PAIAKtm 1 ZATI 0 M Df f FFRIIVE BOIL rOniAtUU ; 

,ior Hicuun nmiaf 

E. J. Chawdhwty (NydcnlogUnl EeloMni truth, 
lUSA/Coddard Ipoca flight Cantnr. Crmabnlt, . 

HD 20771} T. J. Bctawugga aad T. tin 

Thn cbavrvrd alti«re hr Igbrncu i a ware turn 
of inlla dapanda upon tha Mi) fMparaiwta 
proflln, Which In 4 canola annalng applfcdilsai 
will net bn blown In my damn. 2a nil* papa* 
ua dlncwaa a paraaatnr lrailon ot nffacllvn Mil ' 

. tnafaaaliifn. which whan aalUylM bp tba 
enlaalvlty, given tho htlghinnan enpuatan,- 
in tint of autfdca <T 1 and dtvy {f | noil uapri*- 
tur*a alT«T t 4C (l 4 fj. A cnRrrevit . 
radiative laaniEnr ardal ana a laagn data but 
of obavruod mil an I a turn and tnopniginre 
peal lira era nted tn cnlcwlata thn teat-fit Valid 
of the par amt* r C. for 2.8. 6.0, 31.0, 31.0 ' . 

. And 49,0 rn tfwvnlnngEhn, thn C wnlwnn are. 
reapnetlvnkp DiODE ♦ O.QOB, 0.687 + 01002, 

A. 480 » 0.010, 0.246 a 0.009. and 5.084 * O.OOb. . 
Tha perdaaterltarf enuattoa given a*aikltv~whfcb 
at* EMrrally within oha or twn percaat ot l>4 
•tact valuta. (Endlnttva tranafer, anil noldfuroi 
•Ictnwava. tmiv »rnafng) 

bnnphyn- ' va-.n, p*prc K 1446 > 
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A joint meoling of tha American Geo- 
physical Union's Oceanography Section 
and the American Society of Limnology 
and Oceanography will bo hold Febru- 
ary 18-19, 1002, In San Antonio, Texas 


Registration. Everyone who allends Ihe mealing 
must register. Prereg 1st ration (received by January 29) 
saves you lime and money, and the fee will be refunded If 
AQU receives written notice of inability to attend by Febru- 
ary 8. 

Registration rates are as follows: 



Prereglsiiation 

Al Meeting ( 

Member 

$55 

$70 

Student Member 

$25 

$40 

Nonmember 

$75 

$90 

Student nonmember 

$32 

$47 


Registration for 1 day only is available at half Ihe above 
rales. Members of American Geophysical Union, American 
Society of Limnology and Oceanography, Marine Technolo- 
gy Society, and American Meteorological Society may reg- 
ister at the member rates. 

The difference between member (or student member) 
registration and nonmember registration may be applied lo 
AGU duos li a completed membership applies lion Is re- 
ceived at AGU by May 19, 1982. Current AGU annual 
membership rates are: $20 members; $7 student members. 

To proregister, fill out the registration form, and return It 
with your payment to the AGU Office. Your receipt wilt be 
Included with your preregistration material at the meeting. 
Preregistrants should pick up their registration material at 
Ihe preregistration desk at the El Troplcano Hotel, head- 
quarters for the meeting. Complimentary badges for guests 
not attending the scientific sessions will be available at the 
registration desk. 

Hotel Accommodations. Blocks of rooms are be- 
ing held al Ihe El Tropicano, Ihe St. Anthony, and the Gun- 
ter hotels. Read Ihe housing application and MAIL THE 
COMPLETED APPLICATION FORM TO THE HOUSING 
DEPARTMENT, San Antonio Convention and Visitors Bu- 
reau. P-0. Box 2277, San Antonio, Texas, 78298. MAIL 
EARLY to insure confirmation at your preferred hotel. 
DEADLINE FOR RESERVATIONS IS JANUARY 15, 1982. 
Please do not write or call the AGU office for room reserva- 
tions. 

Soolal Events. Complimentary refreshments will be 
served daily from 9:30 to 10:30 A.M.. from 2:30 to 3:30 
P.M., and again al the Ice Breaker immediately following 
the session on Tuesday evening. 

A luncheon Is planned (or Wednesday In the Southwest 
Cralt Center, one of the Southwest’s fines! examples of 
French architecture of the late 1800's. Fred Spilhaus, Exec- 
utive Director of AGU will speak on Society Collaboration- 
Strength for Ocean Sciences. Reserve early as space Is 
limited. Cosl-$8.75 per licket. 


Program Summary 

All ol the sessions will be held In the El Troplcano Hotel. 


Tuesday 

Particle Ruxes 1 |AM) 


Thursday 

Aninropegenic Inputs (AM) 


Biology and Physics 
of Ice Edges (AM) 


Ocean-River Interaction (AM) 
Large-Lake Processes (AM) 
Rings (AM) 

Particle Fluxes II (PM) 


FeetSng Dynamics (AM) 
Particle Ruxes III (AM) 
Coastal Processes t (AM) 


Climate and 
Productivity (AM) 


Biology and Physics 
o( Ice Edges (PM) 


Ocean-River Interaction (PM) 
Large-Lake Processes (PM) 
Rings (PM) 

Marino Optics (PM) 

Wednesday 

Largo Oceanographic 
Program (AM) 

Biogeochomical Cycling (AM) 

SANOS (AM) 

Smoli-Lake Limnology (AM) 


Anthropogenic Inputs (PM) 

Gulf of Mexico 
Biology and 
Circulation (PM) 

Particle Ruxes IV (PM) 

Coastal Processes II (PM) 

Microscale Processes (PM) 


Friday 

Microbial Dynamics (AM) 


PROBES (AM) 


Measurement 
Techniques (AM) 


Mesoscalo 
Processes (AM) 


Large Oceanographic 
Procrams (PM) 


Programs (PM) 
Biogeochemlcat Cycling (PM) 


Geology end 
Circulation (PM) 


General 

Oceanography (PM) 


Smalt-Lake Limnology (PM) 


Measurement 
Techniques (PM) 




Mesoscalo 
Processes (PM) 


Trace Metals (PM) 
, BioturbaUon. (PM) 


AIRPOf(( 


Ocean Sciences: 
AGU/ASLO Joint Meeting 

A joint meoling of the American Geo- 
' physical Union's Oceanoaraohv Section 




O El Troplcano Hotel 

1 10 Lexington 


f% Gunter Hotel 

w 205 East Houston 


downtown II — nr ; 

SANAN ton.o j I J ^ 

. ''Slick 

\inLXV. .• \ iU- JMrP, 


0 St. Anthony Hotel 

300 East Travis 


• V 


0 Southwest Craft 
Center 
300 Augusta 


ji ^ A 1 * i o 

■h .1-*. . »’> V, 


% V 


• 1_ Hill*. HI .a ■ 


3 \\V JL .f f /U 

ill,. 4* ftp 

TM V * 

Ocean Sciences: AGU/ASLO Joint Meeting 


I'lX? 


February 16—19, 1982 
San Antonio, Texas 

IMPORTANT INSTRUCTIONS 

The San Antonio Convention and Visitors Bureau will make hotel assignments upon receipt of the official housing 
application, provided that it is properly filled out and all necessary Information Is given. All rooms will be assigned on 
a first come, first serve basis. All reqliests must be on this form. Telephone requests are not accepted. OFFICIAL HO 
TEL CONFIRMATION WILL ADVISE DEPOSIT POLICY. DO NOT SEND MONEY WITH THIS FORM. 


Ocean Science Meeting 
American Geophysical Union 
Housing Department 

San Antonio Convention and Visitors Bureau 

P.O. Box 2277 

San Antonio, Texas 78298 


Cutoff date for reservations is 
January 15, 1982 


/S^U'ASLO^ 

' Joint Meeting 


F»<nj*yfcrt tt? 
>iAntMlnA 


HOTEL-MOTEL PREFERENCE: Indicate by number (1) (2) (3): Failure lo list maximum number of choices will result In delay a 

form will be returned for additional selections. 


El Tropicano Hotel 
Single $37 
Double $47 

3 to a room $55 

4 to a room $63 


St. Anthony Hotel — Gunter Hotel Arrival date — 

Single $44 Single $35 

Double twin $60 Double $41 -p mc 

Double double $80 3 to a room $51 

King $78 4 to a room $61 

3 to a room $80 Departure date 

)ES1RED List below the names of persons occupying each room 
{INDICATE THOSE SHARING ACCOMMODATIONS) 

Ied) NAME TYPE OF 


Arrival date 


TYPE OF ACCOMMODATIONS DESIRED 


Slngle(s) (1 person. 1 bed) 
Doubte(s) (2 persons, 1 bed) 

. Twtns(s) (2 persons, 2 beds) 
. Multisets) (3 persons) 

_ Multiplets) (4 persons) 

_ Suite (1 bedroom; parlor) 

_ Suite (2 bedrooms; parlor) 


TYPE OF ROOM 


MAIL CONFIRMATION TO: (Please list only one person to receive acknowledgement. If this request Is being sent in for a group of peopk ^ 
sure others do not duplicate.) 


PRINT) 
OR ) 
TYPE) 


Address 


City 

Telephone No.: A.C.( 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meetings Registration 
American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, D.C. 20009 


Ocean Sciences: 
AGU/ASLO 
Joint Meeting 

February 16-19, 1982 
San Antonio, Texas 


DEADLINE FOR RECEIPT OF 
PREREGISTRATION 

January 29, 1982 . 

(rates applicable only It received by January 20 

More than • 0n * 


PLEASE PRINT CLEARLY 
NAME ON BADGE 


REGISTRATION FORM 
Days you plan to attend 

□ Tuesday □ Wednesday 

□ Thursday □ Friday 


ona day 

□ *W 


AFFILIATION 


Pteaw chwfli appropriate box. 

Mambam ol aponaotteg aodafisa may rads- 
lar al ttw marnbar rates, 


STUDENT MEMBER □ «2B 

NONMEMBER □ 07® 

STUDENT NONMEMBEFt □ $32 

ABSTRACTS (January 19, 1982, BOSi ; 
LUNCHEON WEDNESOAY, FEBRUARY 16 


Coastal Processes III (AM) 
BioturbaUon (AM) 

MkJrobial Dynamics (PM) 


mailing address 


□ Member AQU 

□ Member ASLO 

□ Member sponsoring society. 

AM 8- American Meteorological Soofety 
MT8-Mwlne Technology Society 

□ Ncnmambw 


Charge toll 1 Visa 

'[ 1 Master Cud 


Telephone f ' v ■ - ■ ■ 

Addrees during the meeting H different than above 


Th* progromKximpeSrj «bU/act* 

•*^hlbaJ«mJ«^i9lB^o(E64.wteohi4' . 
r^bMiwnjM(te|t*iAQWA0Ldh- ■’ 
advrn* *t;8* pi^jtog; : 'J : - 


Nomiwmbtra 

The dWeranca between marnbar (orstudont '' 
nwmb «r) refristiaKOn and norm amber 
iBflteraiton may be appled to AQU dues If a 
completed membership appJcation la 1 
r wohrad al AQU by May 19, 1982 Current . 

AQU annual mambamhlp iBiea ue; $2o - 

“wnbem; $7 Svdant Membem. . 
PnwaslatrerjU . 

l *. h yow 

^!^ , - r9 9 WrBBon 1*9*R | ia refunded B 


Card Number . 


Expiration pate . 


Signature , . . - . 

Other payments (Please Identlfy)^^-^^ 
•’ * '■ ‘ ; Total enclose^ 




. : L « *. • ... u. : V, I ; A: X 1 ■'-V'-K ■ ■ - 


/‘ij. .'ij. 1 " • t iM l-*» J;.. 
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a.ll UBOt* HBalP4 

iiriiou 07 nti*etnin pwruaa r aiTnxiw- 
WHjwnre *f w*aca*ii*«B 

TT Md,rau (»l.otrDB*«a«tlo VropigatkM 

ow.i«. ^"“ r * BM *°* 

“.'uduilqu* i* d*«rU»a to lofar bb .itlut. 

, ^ tnq<urMrla rBdio ntruUn 1M«» 

dlitrltactoB rr«B Mrth-bBBBa obatcwelonB of a 

Ull mu born* Uboob. Tto Uitangg, la 

by a atatlatloal soeparUoa faatMln 

^ au.cnd latarJaraaoa pattani and a library 
„tun> aanatatai fra a ImU| of aaawad 
MOillaa. ai*arM»BtaL raiiUti ahM that tha 
tictnlqn* oorraatlj pradXeta tha duotla^ 
urt/enaant 1* •* tnaaty-twi 

etaarMtlena. lowanr, Uu owrall rallabllity 
j lsf#rT l ng tha doalnant faatnrai of tha *10 1 la 
ut *hqo»U for epanUoaal uaaga (Kopoapharla, 
ur.xua, *.fraotl*Uy, wopa^tloo». 
to). Kel. , r»P»r ISWSi 


Exploration Geophysics 

M)0 Hunaric and electrical method* 

U5HME OF A LAYERED EARTH TO THE CRONE PULSE 
jliCTSWACHETlC SYSTEM 

s I Vera* (Natiaoal Caophyalcal Raaearch Inatl- 
,. 1 ,. Hyderabad 5M 007, India) S. B. Hal 
Tb, raapoaae of a layered earth to the Crone 

m)m alert rt>oagne c4c (PW) ayaeaaa, which naa- 
wrai Via decay ef tha etna derivative «i<0 ha* 

MM ccaputed. The traoilent vertical oagnatlc 
(laid coaponant #*«) due to a vertical magnattc 
(tpol* la obtained by apply lo* a Fourier aarlaa 
f ^i i iiw, approach and ualng digital linear f II— 
lari to compute tha raaponaa at Individual fre- 
Mtvlar. Oaclllatlona In //* ft) due to Clbb'a 
ptwaana ara auppraaatd with Lancaoa walghla, and 
Iha dulvatlva Sim la computed numerically by 
Ml«| l Ilnur dlffaranca approxleitlon over five 
pa lull. 

Dttip curves for varloua half-apacaa ara iound to 
croi. each ocher at dlffaranc value* of time. Thus, 
t ats|la channel raaponae cannouc be used to eat l- 
aala Iba half-apaca raelatlvlty uniquely. ThU can 
laacMived, howavar, by making uaa of raapooaoa 
It lira dlffarant channala. Conduct Ivlty-aportura 
dlatnaa for half-apaca model* ara plotted for 
MlhHittl and HJf'l , all tha channel aaplltuita 
ahow vall-dtrinad peaks In the ranga of 0.3 to 
«. vtirau for #1(0 chtae peaks llo In the range 
al 0.7 i» 20 17- a. This support! tha finding by 
ittllrr worker* that for higher conduct lvltloa a 

l.lil field ensuring ayatea taaponda batter ‘than 

■ dsrl.atlvt neaaurlng ayatam. 

Alktorttleal formulation la ptaaentad to coe>- 
tuia iba Cron# PEK raaponaa of an n- layered earth 
add. Aftar chicking tha accuracy of tha pro* ran. 
ra rcaulta ara ptaaanted for tK'dali with dfffer- 
wl iwhera of layara. Howavar, detailed Invest 1- 
Hilan la reported for two-Iay*r*d aarrh only. It 
U found that overburden parametata can ha derer- 
iin»d br utfllalng raaponaaa at two different 
ibuuli. Konugrms to determine thee# poranelore 
ir. rii.ntad. There noai.igraaa reveal that lor the 
mlatlva baeeoant cue Ihe bait discrimination 
Me br d«oa (or thanvirburdan reilatlvlctos In the 
,U ’M ol 1 to 10 ()-« and for thirknanaaa In ihr 
,r 4f ft o.t (l to 1.3 fl til being tha coll repere- 
llM). Tor the conductive haarnant altuallon ll»- 
'niiponilln* values ere ) to 15 On end rt.JV 
I 1 . 

r »«IIKIC5 1 TOL. 47. KIT, 1 

Olttlhfaatlc and electrical marked* 
uanoraunic response on vertically inhomwfk- 

w Min HAV1RC CORDUCTIVm VARYING EXPONEK- 

niai mi dip™ 

Mao (Paper toes i of PhvolcH, Unlvorvltv ol York. 
frillaUcu, York Y0I 5K>, EnglonJ) 

Mpriotellurlc (KT) rospunse (a studied for ., 
nrll tally lnhmo|*neoua earth, whoro conduct Ivliv 
!« tsiUtlvIty) varies saponant lall, with depth 
u 3[ll*oiaap(pa), Hertiontal electric anJ sugnctlc 
lltLli In such an lnhomogoneouB (tedium are cl>rn 
h lam, of nod If lad Bessel function. Impedance 
Jtd (Tperant raalatlvlty pro calcularod for ill an 
irVaigmieoui half-apare having conductivity varv- 
'yapouantlally with depth, f 2 ) an I nhnmoKon«">w 
«U-«Mca overlain by a homogeneous laver, and 
III a thru -layer modal with cho second lavor os 
■ lahomjgrnaoua of trane It lnoal layer. Reaulta 
JT| ('•■"bed graphical ly and aro conpared w| ch 
“ J “of huugenamia Dultlloyer oodalB. In the 
° r '" t « lw lty Incraaaln* exponent tally Mill. 

™ raaulta of tha above Inhcmogenvoua 
are aqulvalanl to choae of i^gnlard rwn- 

rUm' 1 '’ Wlth * ic, *> + l l /f’l- In case of 
aaponantlally with dupth. 
“oganaoua niUlIiyar approximation dapsnJs 
01 ,,y,r * ,nd th * l, * er Paromatara 
. llfwu) aa a function ol frequency In s*re 
■Via than tha appatont raalatlvlty In decemln- 
3*! "bwe of p and h, . 
c *WTIICJ, WL. AT, HD. | 

2“l[*lutle and alactrlcal nathod* 

m HAKIHn CCWUTER- 
WlflttDEP™ InlNAYEB FROM MAGNETIC DATA 
f -«ni.i s >i0n ^ 0u * f Naaaarch nnd [•ovelopmont 
l-IiLu'. 0, M38> Tlttaburgh, PA 137JD) 

f0r ^pWly taking depth eitLnftlM ffp" 
ot data *• doacrlbad, Th* 

ilsuhln rw^ bl ** d n 7 0B Kular'i honogenolty rala- 
hWilaiuI”' ltTon y® *“U»11> “>d dlffara 
«bl* Is Which are currently aval l - 

?“ ,c Mdal la aaaumad. 

aty 4,11 b * ‘PPtted In a wider vart- 

1*1 tiehniJ*** th*" “n node 1 -daprrt- 

Hatlbl It ,«'?*** ^ Pflca paid for thla Inrroaaad 
I*-.!.,, *. h * ,vl * r buTd<0 m tha Intarpre- 
•AMttl.ii !! 1 ‘"‘•'Pratatlon or EULDPH reaulla 
tslti„ , m 7. ^PPAP^Ht upon tha lnearptatar'a In- 
niut .. * r,t,nd ^ '■* ol bh* concept of the ocul- 
umi... “ ^ ,* lj0 partially dependant upon 
En,^S! ■ 0< ? 1 ■t“ d ‘*a. Tha cheoretlral 
'•“u or SjnnK Ut,tlB, I* 1 *nd appllr*- 

*'«M«,df WB l# " od * 1 mad '«»> <n> -tv 

C, ° mS, «. WL. 47. HO. I 

StomTJ'iL"!? ala* tr tog) aathoda 

fltLft, WPAWI0H8 IDg TRAN 81 BYT ELXCTgOKAQNETJC 

!• [|a lo 

b Iwtieute for IfiMreh 

^^adoTm!* 1 f*1 , “®aa/ltoAA 1 Uol vara Icy of 

‘“'XSw 1 ‘ °' ■“* MS ' *^8' * B>Wl 

b * d,riv “ 1 *or traa- 

»*«ilU whan 71** aspaaalon* 

Vt 11 l,M *»*" Akoot 0.1. 
^'•vlllal' r,, P*vtl»a lengths . eoo- 

IUti Pa».ibll| e i„ of frao .pus and 

***lid l«I„2! 1 5^*! ir,,pl0 5 l0 are pT*- 

l* •itnetute fig It?* 1 * 1 *««»«*, (2) axtaymaat- 
'•jbeiura,. ' ^ •*" •Iwlllli (2-D) 

UlfAAchaS*^,^! voltage eventually 

2"° ° r RnomaLua ^ ho,t “ dl “ thm 

^Fm.s baul^ T “ •I" half-apace 

J** 1 o.sT! S"* 1 “ l/iu * *• 

LiL 1 -" ■tru„LlT* r- ,true t“M* and 1.0 for 2- 

™.~: ». . 

"‘■hod, 

,0 * T"*E«-DIW«J5I?" WTI0N IIOtlCTION ARROWS 
H. LU Buaieo ANOMALY 

“• tsrih and P D,^* nC of n, 7*'« “d tha InaCKuta 
i' kru > 'hin B * t *p r Th yalee, Daiveraltv of 
J( *aa. «ndTT B ; l fJ w ‘ 1 C * n,d » W‘> r. V. 

K P^aLi . 1 " , 

'•'•cal psMur^J'L 11 • B P , Py»d ta cailctilata theo- 
Wlan, Induction arsvara for a 

|’ 1 )7 ^ r »f-d ,h ««ll>nel (3-D) cwtdoot- 

« tha ^r ^r" " rlfll " 8«Pth* below tha : 
.J** 1 '*■ lndid!.“^ f »r *°“r«R petioda. Tba 
^Aftew d Kru ^' 1 ■agnttude# of tha Indu'o- 

Prrov^; " depth Incrras*.' , 

« Veit d«^ “““fctlva anomaly. ‘ 

.’** aatani Jr th * " ur,,e "' It » fduod - 

'Ten ths d«Jl! (ndwead current* 

N*ld •fbompganalty and no. 

e «n .T 11 * ( P ♦ fl) parcurhattos) 

J**»mal, t tb* apaclal extent of- 

^ T u *dratu.r»-ph««c 

0.2“' ,r tow. ,f“'® ' h * RP«t«nl extant thno (he , 
0 " re, »» •“ - .. 
,cs ’ Wl: 1 1 ■: • • 

if 


otatiatic*. r.o. Box 1965, Canberra City ACT 
7601. Au.tr.lla) A. R. p., eh . * J, C ' T ‘ 

th ' alaccroasgaei lc 

"“I F^totV T‘ T P ’ rfan! * d b » “*»* « die- 
crate Four let transform mat bod l0 i nvart lha ... 

Isn^w! 0t th ■ ,alu,lon f °t ™ aound- 

Ia,,r “ rth ^ »l»» how <° use tho 
Thiria ?? rith * 10 ,nvlrt •' duaarlcallv. 

IfMr^ l y “° r ! WAU • nd cocputatlnnal- 
FnuM^ C ;":.^. ,nW " ,,0n - 1 -* ‘he di.^rato 
DEDPI1YS1CS, ML. 4J, go. ) 

0920 Magnetic end olectrlcel mutho,|« 

CONTROILED- SOURCE AllnlrclACNniirEll.ini li'v IN ilia. 
TIIEKHAL EX PIO RAT ION 

Stewart X. Swdburp (Acoto HlneraU fv., 1]) licet 
Hampden, Englowood, CO BOIIOi r.ornld W. PdAini. 

Theoretical and fluid coats IndU-oiu lIusi tl,<. 
controlled -source audlcnagntlolollurlc (CSA'IT) 
nethod produce an orricloni miaou of drllnrit ln,- 
th* shallow tealailvlty pattern above a hvdroihor- 
nal ayetem. I'Clllalng a traotmltter evurcor c a th. 
main 1 let rat Ion of conventional audloaingneivtol- 
lur I cb— variable and unreliable natural euurcu 
fields. Reliable CSAMT aeaaureoantn can ho oade 
with a simple scalar receiver. Our calculation* f,. r 
a half-apaca show that tha plana-vavr asaucpilon 
la valid when the tranaalttar la mnrr than 3 alln 
depth* away In the broodalda conflgorailoo and 
mot* than 3 akin depth* away In cho colllncsr 
configuration. Thrao-dlmensUnal f3-D) nucorlcal 
oodallng raaulta for a dlpaln aourco 5 skin depths 
away compare wall with tboss Tor a plane-vav* 
aourem, aborning that the nathod la valid. 

A CSAMT survey at tho Roosevelt Hot Springs gcu- 
thermal area in Utah produced apparent raalidvlty 
coatnur maps at lour frequencies ■ 32, 9R, 977, an.1 
3208 Ha, Than map* show tha aam* fearuraa aa 
Choae ol a dlpole-dipola railetlbtcy map. Ue alao 
collected datalled CSAMT data at 10 fraquvnrlaa on 
two prof lias. TVo-dlneni loot I (2-D) plana-vavr 
modal tng (traaavaraa magnetic mode) or tho rasult- 
iag pa ainlo-aac cions yl.tdn node I a ami lar lo th.«« 
derived by oodallng th* dlpola-dlpola roaiitlvltv 
dau. Howavw, CSAKT rsaolvsd ditall. not shown hv 
the raalatlvlty modal log. ibaa, high roaoluilon 
along with aa efficient ftatd pcocadurc aik» itahi 
an attract ive tool for geothermal oxploroiion. 

CEO PHYSICS ■ VOL. 47. NO. I 


0420 Magnotk and elscirlcal methods 
lOHOSPIIIRIC INnUCEO VERY LPV-FRF'!liENrY F1EC7RIC 
Fl RID UAVET1LT CHAWIES 
Saa 3345 Ionospheric dlatutbincs* 

O. V. Thiol (Sehol of Science, Griffith I'olver- 
nltv, Nathan, O. 4111. Australia) I. . 1 . Chant 

Very low-frequency IVIF) electric field wavei 1 It 
mrsaurerirnti wore mndo contlnunualv nvar a patl.id 
nf lour months at a fined location. Pavtlnr and 
night I na valuta of tho wavatllt were found t.< he 
relatival, constant, During sunrlao and tunnel the 
wavatllt mcaiuraaienta were uanlngleaa for two 
three-hour Interval* during a 24 Hour period. A 
mo.ihanlai. Involving modal Interference la pnatul.iled, 
Thla phenomenon may ha a prohlen in ether pal* I vc 
el err ronagnai tr i EM) proapertlng ova I era Inrlndlna 
audlnf requonr, magnetic and .l.idlomngneiotH l-,r |. . 
nmniYKiig, mi . 47, ayi. i 

<14)0 gplsmlr nethod* 

SEISMIC ATTENUATION r t HTa» t-F fck) nrllm. Ahn 
FRUTIORAl. SUMHG 

Tto 0440 Fhcrvcnerra related lo ■•irthquukv pirdlrth-n 
Fennetli V. Hinkler I AchlmnheiKerr4.lt kraeer.h, 

P. D. Bon 107, Ridge field. Cl (V.I771 An.« »,r 
Salaolc wav* attenuation In rock* vie vtuJIed 

evperlaentallv , with particular at tent |.<n i. .u., l 
or. frictional eliding and lluld f l-.~ ortlwilin,. 
Sandstone bare uoro rsionated at f rvquon.- lei I ten 
300 to 9000 Hi. and rhe ([letla of conflnlnr pi..- 
aura, por# praaaure, degiaa of saturation. «Tt.Hti 
•■plltuds, and froquanev were atudled. tmieived 
changaa In attenuation and ealocltv with attain 
amplitude are lntarprated aa evidence [or Irlci I- di- 
al sliding at grain contact!. Since thla asplltudv 
dapandanca disappears at Strains and Confining 
pressure* teplcal of aalamlr wave propagatun in 
tha earth, wa Infer chat filet Iona 1 eliding la not 
a significant source of aalaalc attenuation In 
situ. Partial water saturation algnl flcaot Iv In- 
creases tha attaaiiac Ian of both compassions} IF I 
asd shear (5) waves relative to that In dry rock, 
resulting la great ar P-weva than 5-wav* attenua- 
tion bat causst a reduction In P-wavs attenuation. 
Thai* af facta can b* lntarprated In (arms of wave 
Induced por* fluid flew. The rarlo of caoprcaaloo- 
al to shaar attenuation la found to ba a nor* 
sensitive and reliable Indicator of partial gaa 
saturation than 1» th» torraapoudlng velocity 
ratio. Potential applications may axler In explora- 
tion Tor nttoral gaa and giothan>al stain in*r- 
wolra. 

GEOPHYSICS, WL. 47. HO. I 


mowATfo^iS^fc ptoCESiua of seismic data 

B. Inguva sad L. H. Schick (Phyaloa Dapsrtaant, 
Oolvarilty af HyoUng, Laroala, Wyoming S10|l) 

Tha priosipl* of ma al miw aatropy with a x 
cautralnt 1* davalopad as a atecklng uefcoiflua 
for oatwlo dato. Th* Immllnm la applied to 
tho a took tng ol olngla corraUtod Vlbroaala trace*. 
Tho salutation*] raaulta can differ algalfleantly 
frta tTwao of a mean ataek. They also Uluatrsta 
tha effectiveness of tba nathod In tha nlatlvu 
rndnetlon oT oolay anpllcuda* compared to tboaa 
that aro laaa noisy. (Infotmaclou theory, atlaolc 
dau). 

Ooophjw, Haa. Lett., Paptr 1U6S7 


0930 Sal am lc machoda „ 

SEISMIC O — JTRAT101APHY OX DI6STFAT10H 

T. W. Spaucar fOaparoaant ol Otophyalca. Tana* A & 

K Dalvaralty, Collago ! tat too, TX 7>84i) J. *• 
goonad, and T. H. Butler 

1b* basic problem# anconatarad In attracting 
estimate a nf aalnmto dlaalpaclon from data recorded 
on vortlcRl **i#»lo prof! la# are 
anomaJoua dissipation In tha aubaurfaee ta J »••» 
to bo aaandatad vltb condition* nr llthologloa of 
SrfLS wrtlcal eat ant, a Inoulodg. of factor, 
which Inf Juanco tho spatial raiolutloo ot an ot- 
tauuatlon maaaurmoent la of con alder able 

l^orunc*. 

tr latrodatlag a atatlatlcal pnrapactlva. It la 
•oaalbla to slmalata oultlpla meaaucamanu In aa 
Inhomoac aaous Interval and ta draw conelualena 
which apply to as sntlra elans of Ispadaoca atruc- 
twraa. Thaontleal aalamograna are anal yard to !■- 
eaitrats that for small raralvsr naparatlonn nal- . 
tbar a alngla maaiaramant o«r tha maau valaa dater- 
nlnmd from moltlpla maasursmants la likely t o giv e 
a good ait Inst a of tha attmuatinn for an lahomo- 
ganaona daptk Interval. For small rneqlvn* sapara- 
Clen*, thm attenuation compared from tha aaplltude 
ratio* method io much acre strongly lnfl“««d W 
tba local stratigraphy In cfii ImandlRte vicinity 
of th* ■ ad Master than by. tba attamiatlm In tha 
depth latarvol between aclnomatara. A* the aelamo- 
M I,r sapatatioi lutt***«a,.th«to ta « dranatlc 
lacraon In Iha variability ta tho attapuitton 
vol uaa datanlnad from multiple maaauramanta. A 
Ofltianl dlataaoa earn ba dsrtntd which la i "““f* 
of tho spatial resolution. Beyond th* critical dli- 
taoeo tho naan valud approach** a quantity rfilch 
la tha iin of two coa^ooantu the e - . 

alp at Ion for an lohamogaaiaas luturVal “ ■ ■ . 

acritlgraphlo tarn wbl^i.de.eribaa.th* : atlmnnclo". 
'In a nondlaiipaelvo ayatan. 

OBDPWfre*, WL. 47i ». I ■ . j’ 


Geodesy and Gravity 


■■rs^ss ■ ■ 

* mdaaacbu.vtta taatltuto o* ™ 


- ■ ' — ■ yivw-eur*. E-i.m if. 

lin«.r iM-r fin thr >ry f,-, r ..ng-.iun 
IWIUKI. frrn Ino-Ha.q y tj . 

ach.-^o -in t.- uar l c.-> iscicmi.. ,,.,vi iy d - h ,., >ir . 
at Iona frt.-i altlcvtiy-i,.riv..1 in-.M,,. tj,.. 
ayutocitii- g,r->r Uua | d ., , d „ g . 

Choi.-o -,t J r art i.kIu invt-pa .1 .q- r.,f>i t, 
argcih'd a*lrv| r*a>..|w(Mn f.,r. i ,..r,i .,r. | 
enuU •(■UtH.al hMraT.ir an .!■**, A„ g„ . 
Vdiu.- of (Mr nrrur la u|v, \ y 

auuirdnq a n cvUuP fo, ,h c uMv-„ io„,i. Tl .„ 
mtliianui- of ch>, ala., ..f tho iitj ,, |,.. n> 

I|.KI„I t-d.vor, Jjt.,. th „ fju,.,,,., , „, 

Ito Jjla. an-l tho r.'.a, | b.>|.„ t |„., 
cho son. jic all q.iantllloh Ir. .1 sph-rUal 
nalry. Tho t,aan|.|,i 8 ptvocntvi olo. th,t wh,,n 
low rfouroc aphiincal himwii..- c>«lfl.-lenti an- 
avail, bio - froci aauillr, gr t., t ar.glyalw - a 
LaiHyisaad Vuralvr, ol ih* gcoid car, |.» «r.. 
accuctol f ,01 In.. al qravity Jata. ,.vi-n wall, d 
toUtivoIy roatrlctrJ .|„., Ml . ^...^.1, tir..,r 
Invnraloni . 

J. Coophya. Faa. , r«i, p, prt ibujj 


1990 IMtruiants anj Uchnlqura 

THE EFFECT OF DlFPIIk; gat UR A BOIpk'iLE 

GRAVIHFTQ SURVEY 

A. R. Irotm fFoinarlv Ar.vo Pralurllun r.,. ) pr*- 
•entlv Cltlaa Sarvlc* Coapany, p. o. lax 100, 
Tulaa, OK 741071 T. V. Laud, chi err 
Wa ltudy th* *ir*cn af dipping baJa an a herm- 
hcla gravlualar fSHQll .urvay. A dipping had loLu- 
llon la praaented which uata an mnuloj, brd dnn- 
atty In a taglonal liaurwark. A nathod of applica- 
tion la ahovn which pr«vld,a an rill sal a ,,| the 
taglonal fiamowork danaliv and dip angle of thr 
hade. Tha aalhod of application irqulroa rvaa.ulng 
local iorui Ion danaliv Indiprndantl,. 

GEOPHYSICS, VOL. 47, Ml, | 


Geomagnetism and 

Volume 21 , Number 3 


Geomagnetism and 
Paleomagnetism 

?S«? Il?!. T ; r{4t,ans ( paloo^vjiettin 
LAU C«MCtOU5-EA»lf IFRlIARf PAlfOMAMLTISH OF 
JRUBJ MD BOHAIRt (HlfHt#L«NW LEEWARD ANTILLES) 
5K* 11 J1 # *Fn* (Department Of Geological SdcncM, 
Unlrertlly of Michigan, Ann Arbor, Michigan dBfwi 
Frederick J. Kauk end R a!> Van der Yco ' 

for i paleoinggaeiic i tu dy of th» i)p PPr CroU- 
cnojiv of tho Nether] inf i Leeward Ant filet, we hire 
Antlyfid 187 oriented ti voles Iron the conn] me 
BorHe.iw.ii U. bachollih and the flibiio-ichltl. 
tuff formation on Arubi md ** oriented larulet 
from verioui igneouf units of tha Vnhlke-fea for- 
eation on Son* Ire. Both Alternating n f )« (*r) jnd 
thermal desugnmlieelfon proced-jrat were used lo 
denignellie the SAvpIot. Host of (he corei rteld-d 
u 7!w; t<,^,a, **JdRr*a1d dligramt *bg«e 10-29 
Til]! 1 ?* 1 *? dWC. Virtual gaorognetlc p-jloi 
(Ws) c*l cut a ted froo site neini were then can- 
p ar *2 “rth equivalently aged pole! from cratonlc 
Swulli Arerlt* and other Caribbean sites The 
miihiketi* Fomstlon of Bonaire md the dlibiie- 
schlst-tuff farrillcn of Arub* yield jolq-. ihn 
J re .^* ,n4r t0 GudJlr* (Colcrtiial gnl the 

Cdrlbbeen PVjunL*|rv of northern Veneiaole. whorvjt 
the, ore rotated approiliuiely 90* with reitcci to 
Ihe |qj7e for stible South Arorlca. Tb* t>* i r.ol f e n 
on * rub j yields a polo which Is rotated clochwi-.o 
over approximately 20* with respret to tho Soum 
Anericar pole. Ihui, our data strongly swpporl the 
hjfMtnwl) that Aruhj and Bon lire t^Cn 
rotated clociwlie by as ruch as 90' slncv tho ijir 
Cretaceous. In addition, palaolatltu.irs calcuiaied 
Tron the Inclinations of the palec.'-aqneLic, 
lU'Jiest that there ms * piorthwjrd drift with 
respect lo South Arc, ua of perhapt as n„.;h a«. id- 
of lh« Islands djrlnq tn« relit lor, although this 
:* r bar 11/ be called a stat lineally slgmi mm 
J'r/.n-.. (Palcor jgr.gi l-n, Carlbbein, nlc» ii.Utc 
rolitiort. 

1- C*nph,a. Ran.. p , r „ inilFiL 
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Hydrology 


A17I Sol] mil Cure 

HOISITBE AHD HUT TnUCSHUtT IN HTSTUET1C, IHHO- 
HjCEHEOVS POROCS HEDlAl A KATR1C HEAD- BAS ED 
FOKfllUnON MIS A KIMKBICAL HDDH. 

P. fir In op hat 0. Hilly, Ralph M, Parians labor- 
atoiy, HaiMchueett* tnatltuea of Technics?, 
Culrldte, tfaliicholatci 02139 

A geoaral, pH/iUally-baaad formation of 
vatir ud energy cnnqnc In partially eatura- 
crd aal] mar arcouat for aha re splint between 
Lha flalda of Baltic potential (#) and taapara- 
tura (T). The fomlatlon by da Trial (195S) 
la ijnrei cod to one that aplgyi 9 and T aa 
lha dependant vaalahlaa. IMi ccavaralen 
faelllcai aa a algnlf leant gene rilixat ion of the 
rhaury to vcmdaii chi oanlprtunt co^ltca- 
tlesm of hyaceteaia and InbwtiHlty, The 
1 lal rat Iona of the laau^tlona of local tharm- 
dyodnlc equilibrium ato dlacuaaad. A Unite 
clears! anlutlon algorithm for the one- 
dlMaalonal aquation. la out Hoed and tasted 
«* ■ variety ol prohloaa. The ceeput itlenel 
result a dmonitraio the reliability of tha 
n sMilcel axvdel. lUnaacuratad iota, numerical 
analvala. r-r.KOua aadla. hut rioti). 
aater laaair. tea., Paper ivtlll 

1194 Inatiumcnta and technique* 

A LHW-MJT HULTIOttHWlL RKCARDINl P I IZCHETEK 
SVS 1EH FOR WITLAKD RESEARCH 
H, Henond (Kaiiathuat Its InitUula 01 Technology 
48-An, Onfaeldga, Hail, all Ml 
A low- scat nuea far lha continuous recordioe 
nl plereutrlc head la dencrlbrd. Tha ayetta 
ueaa Inaxpaoalv* earphone* aa aanax triasJuc u r* 
Utilla using the narrow Steal ol tl.i plumulera a* 
an irouuRtu waveAuldr. Iho nyitn e vet cam, 

“| ‘ l '“ P«»bleos ononnlv iBcounierid la 
IfJil wetland In test lyallwtni bv providing rapid 
lenrvosa, Irrednn It.M operaiur Jlntutbarre 
ih.uMh t*al rmpiamlon, and ess.atl.Uv contla- 
U«,s uut.e-ailr d*la r..:otJlna I" * directly 
nashlnr-iea.IaMc- wiin. 

Paler >«a-<wt . In., Paper Mil 19] 


Meteorology 
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■radiation proceie. However ihla conclusion la 
obtained by eiiwlng the ambient temperature to ba 
-S0‘C nr -55*C, but In reality It la not omuual that 
Is certain teqlona of tha atretoapnera tcaperatura 
ctn be aa low ei -75*C or even lower. In order to 

tbe Inlluance of tupersture on tha formation 
of aulfata a era tola In the itntoaphaTa, and to 
explore tha Fallibility of fonloy new particle* 
throuqh hcooqiuciu nucleatlon prooaaaaa at oartaln 
radios* where the temperature la axtrmaly low, tha 
claaatcal nud**tlon theory la applied to caloulete 
the tnpiratvn dependence of the characterlatlaa 
and nucleatlon rataa at aulfate aaroaola 11 tha 
binary H2S0| - KjO vapor six tore. Our calculated 
remit* Indicate tbat tha nuabar of naw particle, 
fonad at a lower tampar.uiri la erdari-of-aaqnttuda 
larger than that at a higher reaper* cur ■ whan tha 
concentration of watot and sulfuric acid vapor, are 
tepl constant. At atratoapherlc regions with low 
, ™P #ralur * Ulara My ealac large amount, of 
ul traf Ina putlclaa which can hardly be detested by 
convent lonal aatheda . * 

J. Raophya, kai., draan. Paper IC1649 

= 5ST«K ” " m ‘" 

»t Statiatiea, Dnlv.r- 

alty of Ulicnnaln, Hedlaon, Vlecaaaln, 5J70S) 
line ear lei modeling of nattily total os no* 

£ 1*^ ,0r ChB «*■«*■■ of chingai 

h ‘ «*■«. of nuclear 

veapona taatioi la the fitly 19U 1 * and Mr, ra- 

CM.) 'fa!^ t,I# ra,, V* of cblorofluroaat hana a 
Iraa m network or 

12L--S1 

*"***"• »' approx tea taly 
* t-dna rfleet. In tha 

eirly I960 a. hare inporrantlv. « ur flndlnir 

!!?!! '“ ■ , «t»e occurring in Lhb-1970*., with 
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J*» PartltL** ami AareaoU 
IH WWH imc UldSOL AMD CtiXSDtlATrnfer KUCLI1 
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(IhpatlMst of Physic* ud Aatro- 

1 r “ *n . * ■ ur " Ui 

-^w:sl , sk; 1 s s-csr^^ 

■ Si? 1 '! - ,! 1 •'So^ag bag Ian In g Jn Kay 

2*.!:\SJTn , yaj:5: 

r * ffcn< Ut - Paper lu$U 1 
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' tlut Tectonophysfics 

, S 150 Plata taotonloa 

lon SI HEMATIC EV0LUTI0H 0T THE NuRTHERH C0C08 PUTT 

T, S. Schilt and D. E. Karlg (Dapartaant or 
Oeo log leal Solencaa, Cornel L Unlvarally, 
la TtheoR, Haw York 19853 J 

, a H. Truehin (LaBont-Doherty Qaaloglcel 

■ n Cooor viiory , Co 1 until* Univeralty. T*lla*d»5, 

Haw York 10989) 

As the Eaat Pacirio Rlea appreaehtd and 1 b- 
plngad upun Lha uaetaro margin af KsrUi AnarUf. 
tha Farallon Plata began to braak Into aulllpl* 
ij. anallar plataa, whose ralatlva toveMaba ohangad 

atrcngly fron thoan bafore breakup. Hovaaanta 
:a of tha nertharn Cosoe plata, infarred froc Mi- 

net io linaaLlnns, ahow rapidly ahanglBg rataa 
and pal* poaltiona «hleh My ha ebaraeterlatio 
of other mail rananta of tha Farallon plate. 
Finite difference poles and rataa rcr Oaooa- 
Peciric ralatlva motion during lha time Interval 
2-5, 5-7,7-10. end 10- 14 ny hav* baen daterminad 
from lha geometry of aagnetlo leoahrcnj. Prior 
, to about r iqr. the Cocoa-PeO l f lo pole w*i 10-20 

degrees south of Its pr riant location, end angu- 
lar rataa ware 2-fl llmaa tha praainl rata. From 
10-7 m. we deduce a large degrii of oblique eon 
vergansa between the Cocoa and (forth Amarloon 
plates, Which may ba an loportanl ccnatratot on 
the avolutlan or the structure or the oonUncat* 
margin of southwestern fiexloo. The Tehunntcpca 
Ridge originated aa lha ridga-rldga transform 
Hhlih generated the Cllppir ton fracture rone. 

■ 3pr ending 1 ala aatlmataa for tna southern part o' 
the Cocoa plate suggest the possibility that the 
Tehuantepec Ridge was rteatlvatad as e ridge- 
trench traneferm baLWeen tne two Cocos piste 
rrugwuts prior la about 7 ay. 

.1. fieophye. Hen,, v*d, Paper IBlbli 

B150 Plate tectonics 

THE CEK)20IC DENALI FAULI SYSTEM AND 7W CR0A- . 
CEDUS ACCRETI0HARY DEVE10PHENT OF SIHUHBW £A5M 
Slid Csajtey, Jr. (U.S. CeolOfllcal Survay, 

Park, California, 94025), 0. P. Cox, R. C. 

G. D. Strieker, and H. L. Foster • , 

The juxtaposition of dispare ta gaolqgjc urrtnt 
In louthern Alaska has been prevlwiilj intarpf*- 
tad to b« mainly the result of several hundred 
kilometers of rlaht-Meril offs*t.alOflj‘U , « . 
Detail fault systta In Cenoiolc tip*- 
lgfllc inyestlgetlons In the Healy SVAdransl* 

.. atrangly suggest that Canonic horizontal 01 »• 

' plBCMfits or such magnitude along V* 08 "* 1 ! 
fault system do not e* 1st. In the tally quad- 
rangle,-. Isograds and mat amorphic fiela* 
of an airly Lata Cretaceous. metenonihlc MH w* 
across the Cenozolc McKinley strand of tne Denai 
system Without slBniflcanthorlzontel offset*. 

» The present geologic Hke-up pf sou 01 ' 

'• era Alaska is prisarlly the fe*«H"of 'the' Tai- • 
. kaetiii superterrene, consisting of toe PraYlousi. 

•' 'e|*e*W. Peninsular terrahe and wr jngel 1 le , col 
and subsequently being thrust upon 

■ nana and Nixon Fork t«rWl pf lha 
h Merlcan continent Ih-Rhojit jlddle 
tne. lhd, leading edge df the Ta)- 
terrane fates a wide, Cdopjexly^e- 
thal con la Ids'll taerous northiwstMrd 

arrepta tbH»Kany- Ipttrtfrtd ^ih 
CrewaoutlSyKh^ tha YTylfh Is 
to. have: Wn dapp sited aostly In tha 
d' subsequently Collapsed' OqMnjc . ■ 
d the eoiiverglnfl coHtlMdtal blocks. 
1 (Signal 1 Penal i fault^ystfH develop 
iC.tlM.aoros* the already accreted 
margin, fn eastern Alai ka along an 


■etteeaui SutufS. (Denali • fault, tdc 
^southern Alaska). . '«"'7 ,\ ' 1 j 

^?>H«a,; Had, Paper IUJ30- •• i '. 
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